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% fier telling a siory about Bruno
Bear using jellv beans, the
teacher held up a pint jarand a
small plastic butter container
and asked a group of first-
grade students to estimate
which object would hold the
east arount. One first grader
wrote in her journal, “I thik
the citanre will hoder lase.™ [1
think the container will hold
jess.}Using invenied spelling.
thatanestimation decisionhad ~ ®matical ideas.

been made and documented by writing the spoken
language expressed in atypical first-grade response.
In another joumal eniry (fig. 1), after hearing a
teacher-1old story and acting oui the Siory situation
using manipulatives, a child recorded a conclusion

R First grader compares the
weights of objects and books.

The lbooks

wre the  haveits

Sonig Helion ieaches clemeniary mathemarics and methods courses af the University of Sonth
Flarida, St. Perersburg campus, S1. Petershurg. FL 33701, For the past nweary-five years her
imeresis have focused an comntunicating mathematical cantent in the elemeniary mailiematics clags
through journal keeping and the visual aris.

HIK THE CITANRE
L AoC

by making & drawihg of 2
scale weighing books and a
box of objects. SHe then
wrote, “The.books wre the
haveits.” [The books were the
heaviest.} In her own words
reflecting her own under-
standing. this six-year-old
drew a picture and communi-
cated mathematical ideas us-
ing the spoken language and
the language of mathemai-
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the student’s entry indicates Journal writing communicates math- ics.

The manner in which chii-
dren exprass themselves in writing is very impor-
tant 1o 2 weacher's understanding of how they com-
municate ideas, especially mathematical ideas.
Keeping 2 journal in mathematics ts one way that
children can express and document their math-
ernatical thoughts. Journal keeping in mathematics
is a refatively new practice in classrooms. Getling
started is easy. A teacher who understands the
constructivist principle that “all knowledge is con-
structed by the learmer and therefore, learning is an
iritenselv personal affair” (Post 1992, 17) wiil easily
adapt to the use of mathemarics journals (Kamii
1985, 1989). A journal gives & child an opportunity
1o explore the undersianding of a mathematical
conecept and {o communicate that understanding
through the writing tools and symbols best under-
stood by the child.

Getting Started

Teachers need to understand the different approaches
to journals that can be used in the classreom. Teach-
ers can have students use their journal entries 10—

« show a heuristic and practice skills:

« create routine and nonroutine problems using
rzal-life sitwations; and

+ document and analyze mathematical thinking.
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Showing o hevristic and practic-
ing skills

An effective problem-solving heurisiic includes
having children do the following:

- Listen to a story problem.

+ Write the problem in their own words.
= ldentify any facts.

« Draw a picture of the problem.

« Write a mathematical sentence 1o solve the prob-
lem.

+ Label any answers using the spoken language.

A student's entry illustrating this heurstic is seen in
figure 2. ]

A teacher may use this heurnstic for content
implementation during a lesson, beginning with
kindergariners, By developing the heuristic with
students and keeping in mind the use of
manipulatives to reinforce teaching methods,
the teacher can put students in a joumai-keeping
situation.

An extension atlows students o create their own
word problems and to apply the heuristic by them-
selves, This objective may be reached by encourag-
ing the students to ask questions about real-life
situations, to seek answers 1o those quesiions. and 1o
record their mathematical thinking. The teacher
may ask students to base their questions or problems
on books they are reading. The heuristic offers

students a logical strategy for organizing informa-

tion and finding solutions 1o the questions they may
ask.
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- ing the insect: studying every liftle hair. eyelash,

Samegle lesson plan

Read a story such as Over in the Meadow by Paul
Galdone (1989) to the students. Have them use real
objects and a work mat to act out problems in the
story as it is read, For example, students could count
the animals on each page. using marshmallows as
counters.

Reread the story as students write numbers for the
spoken mathematical Janguage. Discuss how the
spoken word may be used to generate an addition
sentence suchas | + 1 =2or2+ 1 =3

Next, have students record these probiems in
their journals by drawing a picture of the set and
writing the numbers both as words and as symbols.
An example of a kindergarimer’s work is seen in
figure 3.

Minc arimals from Qver in the Meodow

An altemative appreach is to have students make
up their own word problems, follow the probiem-
solving heuristic, and write in their journals. For
example, fgures 4 and 5 show joumnal problems
that a third grader created about a witch preparing
for guests at her Halloween party.

Lreating routine and noarcutine
proviems
A second approach to journal entries is to use a
problem-solving situation refated to a real-life ex-
perience. An example wouid be the investigation of
insects, A teacher might ask students to identify the
oarts of an insect. This activiry could be introduced
by reading a book such as Fire Flies by Julie
Brinkelos (1985) or by bringing an insect to class.
Onee the question is asked, the teacher might
encourage students 1o find interesting insects, caich
them. and put them in jars for short observation
periods. Observation activities may include sketch-

leg. und scile: and giving vital stasistics of the insect




to describe its size, length. color, shape, habiat,
name. and so on. Suggesting what the insect was
doing five minutes before it was found: thinking
about every aspect of the insect in terms of its
measurements. personality, habiat. correct scien-
tific name. eating hzbits, reproductive habits. and
relatives: and then documenting the activities in a
Jjournial are excellent choices for grades 3 through 6.
An exampie 15 seen in Figure &.

Other nonroutine problems forstudents to inves-
rigate and wrile about might inciude the following:
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+ What do vou suppose the inside of a dog house
looks like? Draw z floor plan with room mea-
surements. Whar is the area of the ftoor? The
perimeter? Write a story about what happens
inside a dog house or give directions for building
a dog house.

+ Make a bar graph of the contents in vour bedroom
or dresser. Determine the probability of choos-
ing a pair of white socks from your collection of
socks,

* What is the best buy at the grocery store on green
beans---fresh, frozen. or canned? Estimate how
much your family will save in a month if they
purchase the best buy on green beans.

+ Make a time hine of your life. If you can. draw an
analogy between your life and something in
nature, such as the growth of a tree or the meta-
morphosis of a butterfly.

* Find pictures in magazines that are symmetric
about a Iine. that is. when the picture is folded
along the line, the halves match, Cut the pictures
in half. Paste half of one picture in vour journal
and draw its mirror image. Or find as many
examples of line symmetry in nature as you can.
Paste the findings in the journal. Describe each
example as accurately as possible. including each
object’s measuremenis. ceclor. texiure. correct
name. and place and time thar it was found., Labe!
any parts.

Create a mathematics probiem situation involv-
ing geography. Figure 7 shows a fourth-grade
example.
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“Anto the Ant” drawn by a fourth grader
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» Cutourt the largest numbers that you can find in
the newspaper, paste the numbers in the journal,
then write the number word for each number.
Crder the numbers from smallest to largest. (Kin-
dergarten students sometimes interpret large as
referring to the size of the print rather than o the
numerical value of the numbers; the teacher needs
Lo assess students’ readiness t develop the latter
meaning of the concept.) Use the numbers to
make up additon, subtraction, multiplication, or
division problems.

Documenting and analyzing
mathematical thinking

A third approach 1o journal writing is based on
retlective thinking. With this approach, students are
encouraged 1o write about their thinking processes
for solving particular problems or to evaluate their
feelings and opinions about learming mathematics.
Asking opinion questions may afford the weacher
insights about a student’s mathematical thinking on
a specific 1opic or about the studeat’s attitude 1o-
ward the mathematics class. Using such entries may
tlow a teacher 1o intervene if special help is re-
quired. Such questions as the following may serve
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ag student prompts for journal writing:

- Whart did [ learn in mathematics today?
+ What did I like about what I learned today?
« What did [ not like about whar I learned roday?

Following Up

Holding conferences with students about journal
entries is one important siep associared with the
journal-keeping process. The guidelines presented
subsequenily were developed by two teachers in the
Pinellus County, Florida, School System.

Develop a set of questions about a journal entry
to address the student’s logic and thinking used in
the mathematical procass:

+ Tell me how you arrived at the answer.
« What did vou learn as vou solved the problem?

+ Whar would you like to do in an entry dbOllI a
similar problem?

« What question would you like to ask me?

[ the conference, the teacher shouid listen to the
student. The purpose of the conference is to give the
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student an opportunity to express ideas about how
he or she applies the mathematical process Lo soive
problems and to give the teacher ingight into the
student’s strengths, weaknesses, and progress in
daily work. Overall, the conferences should be short
and frequent to be effective, If talking with each
child becomes too time-consuming. limit the dis-
cussion to only one issue at each conference,

Further Suggestions

The following hints may help the teacher get started
with journal keeping in the classroom:

A 1eacher should be a journal keeper along with
the students.

» A reacher should set the tone for journal keeping
by modeling how an entry might appear in a
journal; helping children find wuys Lo record and
comununicate mathematical ideas and processes:
encouraging students to create probiem situdtions
and to document guestions about the real world:
helping students develop problem-solving heu-
ristics as journal-writing prompis: and esteblish-
ing 2 sharing atmosphere where students allow
others to read their work.

A word (o the wise: remember that the purpose of
journal keeping in the mathematics class is 1o write,
think, and record mathematical ideas and processes.
not 1o make the experience a writing process only
(Bickmore-Brand 1990).
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