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PRESERVICE ELEMENTARY

TEACHERS: BUILDING

POR'I'FOI.IOS

AROUND STUDENTS'

RITINGS

raditionally, col-
lege mathematics
courses have rarely
asked students 10 write
or to reflect on their
learning, concentrating
instead on textbook ex--
ercises and problem sets
in a lecture format. The
intent of this study was
to model the use of port-
folioassessmentinacol-
lege mathematics course
for preservice teachers
while focusing on the
contributions of the stu-
dents’ writing in the’
mathematics classroom.
In the study, portfolios
were the vehicle for or-
ganizing the students’
writings.

alternative assessments in
mathematics, including
open-ended questions,
projects,” self-évaluation
and peer evaluation, per-
formance assessment,
observation, interviews,
and portfolios (Clarke.
Clarke, and Lovitt 1990;

NCTM 1989; Stenmark
1989). Implementing the
Curriculum and Evalua-
tion Standards will re-
quire that teachers be re-
ceptive to these alter-
native -approaches to
teaching and to assessing
students’ learning. There-
form movement focuses
on leamning and teaching
K-12 mathematics, and
the education of preser-

The release of the
NCTM's Curriculum and Evaluarion Standards
for School Mathemarics (1989) spurred a reform
maovement that calls for instructional practices to
sift from “teaching by telling,” memorizing rules,
and relying on follow-the-example exercises to
emphasizing open-ended problems, written and
oral communication, active engagement. and math-
ematical connections. Evaluation is redefined as an
integral part of teaching and of improving instruc-
tion. The inability of past assessment measures to
reflect students’ understanding of mathematical
concepts and procedures has led to a push toward
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vice teachers affords an
ideal place for intervention. If future teachers are to
implement these recommendations in K-12 class-
rooms, they firstneed to see these practices modeled
during their training.

A growing body of evidence suggests that writing
in the mathematics classroom facilitates learning
and serves to improve communication between stu-
dent and teacher (Azzolino 1990; Geeslin 1977;
Johnson 1983; Mclntosh 1991; Metr 1987; Miller
1991 Nahrgang and Petersen 1986). Writing is a
unique tool in mathematics classrooms because it
allows students to record, reflect on. and modify
their ideas about mathematics. In this way, it helps
to clarify relationships and make connections ameng
concepts (Emig 1977; Rose 1989, 1991). This type
of reflection and modification is important in devel-
oping thinking and reasoning skills, skills the Cur-
riculum and Evaluation Starndards has articulated
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Reasoning and justifying solutions are part of
their everyday lessons, and students are not
intimidated when they encounter new concepts.
1 have seen this attitude spill over into all areas
of the curriculum.

O
JANURRY 1996

At the time this article was written. these materials were not
commercially available. They are the sole work of the author.
For additionai 1:formation on shis program and a sample of the
materiais. send a self-addressed stamped envelope to Elizabeth
Miller. 49 Scuth Street. Washington, CT 06793. A




02/26/97 WED 12:26 FAX 2269040

as being important in mathematics. An argument
~an be made that writing is even more important in
mathematics classroom for preservice elemen-

-v teachers (Burton 1985; White and Dunn 1989).

cally, these students should learn the mathemat-
ics content while reflecting on themselves as learn-
ers of mathematics and uas classroom teachers.

This goal of encouraging preservice elementary
teachers to retlect on the mathematics and on the
learning process prompted the initial use of portfo-
lios built around students” writings. Portfolios help
students develop the ability to assess their own work
as well as help them visualize the learning that has
taken place during the semester (Wolf 1989). Most
studies on student porifolios have, however, fo-
cused on elementary and secondary classrooms or
have been found in college courses in the arts and
humanities. The focus of this study was on using
portfolios with preservice elementary teachers to
encourage them to reflect on themselves as learners
of muthematics and to begin to reassess their role as
a classroom teacher.

The purpose of this article is to share what was
learned about using portfolios and writing with
preservice teachers. Specifically. the procedure that
was used and information about what was learned
from student self-evaluations about the students and
teaching will be presented.

Project Background

To explore the use of mathematics portfolios with
preservice elementary teachers, a geometry class
was chosen that is required of all elementary educa-
tion students majoring or minoring in mathematics
and that is usually taken during the sophomore or
junior year. Thirty-six students. thirty-two females
and four males, enrolled in the course, which fo-
cused on topics in informal geometry. Instruction
emphasized group work. Students were to develop
their own theories and discover connections among
geometric concepts and express these connections
in writing. For example, students were given a word
bank—transformation. isomerry, rotation, reflec-
tion, translation, congrueni, and similar—and
were told to write a paragraph that showed how
these concepts were related. The instructor overtly
focused on (a) mathematics as a process, such as
the ability to invent procedures and make generali-
zations and the ability to reason and problem solve,
and(#h)the importance of motivarional factors, such
as self-confidence and perseverance. Class proce-
~ dures included problem-solving activities. active
‘nvolvement in leaming mathematics concepts,

sen-ended probiems, and cocperative groups.

Qut-of-class activities involved reflection papers
" and journal entries in addition to the more tradi-
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tional homework assignments. Reflection papers
consisted of weekly essays tn which the students
wrote about what they learned and how they felt
about the material for that week. Some students
summarized key ideas, and other students discussed
pertinent questions that they had with respect to the
material. Journal entries were also wrtten on a
weekly basis. These entries were different from the
open-ended, free-writing nature of the reflection

- papers because they included responses to specific

prompts. The prompts were often related to math-
ematics content— for example, Explain why five
and only five Platonic solids exist—and to student
attitudes— for example, What have you accom-
plished in this class over the last two weeks that has
made you most proud of yourself?

Each portfolio comprised two parts. The first
part, usually referred to as a warking portolio,
consisted .of a collection of student work that in-
cluded reflection papers. journal entries, home-
work. and tests. At the end of the course, students
were asked to use their working portfolio to develop
an evaluation portfolio by analyzing their learning
throughout the semester. In the evaluation portfo-
lio, students were asked to select items that gave
proof or evidence of (1) their problem-solving abil-
ity, (2) their confidence intheir mathematics ability,
(3) their determination to stick with 2 problem. (4)

" their most valuable experience in the class, and (5)

an activity in which writing helped them to learn.
For each item selected, students wrote lerters ex-

plaining why they made that selection.

When students tumed in their evaluation portfo-
lios at the end of the semester, the instructers read
through the students’ writing looking for themes
and noting general impressions. Students obviously
had learmed a lot from this procedure. In addition,
their work revealed insights about teaching meth-
ods and students that would not have been gained
through more traditional methods of evaluation.

Learning about Students

As students’ responses were read, the instructors
were struck by the realization that much of what
students chose to write about would have remained
unsaid had they not been asked to write. These
topics included (1) feelings concemning mathemat-

- ics, (2) reflections on processes used to solve prob-

lems. (3) activities that took place outside of class,
(4) students’ expressions about themselves as leam-
ers. and (5) students’ expecration of themselves as
future teachers.

I Srudents’ writings expressed their feelings
abour marhematics. Although group work and ac-
tivities in the classroom allow instructors o observe

The journal

- induded
' responses
- to specific
prompts
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students’ interaction with the material, recognizing
when an experience makes a long-lasting impres-
sion on a student is less clear. Students’ WrILings.
however, demonstrated clearly how specific topics
and activities touched the students in ways not
usually observable. For example, following a
lesson on tesscllations, one student wrote the
following:

My brother has a shirt with an Escher drawing on it. When I first
saw it. T ihoughz it was 2 different kind of strange-looking
picture. But once I found out what the whole picture was made
of. [ began to look at it quite differently. It seems strange that
you can look at something 100 times and sec the same picture,
but when you begin to learn more about it, you look at it in an
entirely different manner.

Another student similarly expressed her awe of
mathematics in this statement:

Patterns have been around for a long rime. They are not
theorics. they are facts. Patterns are some of the few things
thar have always existed without doubt. How can you not
appreciate thar?

"Not only did writing aliow students to express

positive emorions conceming mathematics, but it
made the teacher aware of students’ recognitions.
Another type of emoticn was also represented in the
writings of students:

Ichose this problem because [ have never been more determined
to stick with a probiem in my life! I will remember this hideous,

homrendous . . . problem forever. because T was determined 1

would get this tangram puzzie if it killed me. I don't think I've
ever been more frustrated!

Such emotions would likely not have been ex-
pressed in a class full of students. In each situation,
writing allowed the student a chance to express
feelings and the teacher a chance to recognize, and
possibly respond to, the swdent in a private way.

2. Students' writings helped illustrate how stu-
dentswere processing information and solving prob-
lems. Often, students are asked to “show their work™
to demonstrate their understanding. In this study,
students’ explanations of their problem solving
allowed the instructors to see more clearly how they
were going about doing their work. For example,
one student gave the following explanation:

I spent almost the wholc entire hour rying to figure out how I
was going to soive that problem. {1 still got it wrong!) I tried to
imagine it folded up, tried to come up with different equations.
tried 10 break it up into separate sections and many other
techniques. [ do it [problem solve] to the best of my ability or
until [ exhaust all other possibilities.

Another student wrote the following:

I didn’t know an easy formula to solve these probiems, so |
broke them down into smaller problems I know how todo. I then
combined the knowledge and answers [ gained und came up
with the answers for the larger. onginal problem.

~
(&
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Thus, not only can students become more awire %
their own procedures by explaining them on paper,
but the instructors are able to monitor the processes
that students use and help them with study skills -
needed.

3.Students’ writing informed the instructors abour
activities outside the classroom. Another aspect of
students’ learning that became evident through stu-
dents” writings focused on learning and activities
that took place outside the classrooms. Often, stu-
dents are observed working in class, but their activi-
ties in the days between class sessions remain un-
known. Students’ writings gave a glimpse into the
student’s life between those class sessions. For
example, when asked to explain why she chose to
discuss a certain problem. one student responded
thus:

I'chose this problem because 1 worked on it for several days.
I even went to the mathematics tutor in the library. and she
couldn’t do it. Tt took me about two days to tind the answer.
! learned that the problem was a combination of two prob-
lems. I knew that I was patient but to wark on the problem for
two days and come up with the correct answer was a wonder-
ful feeling.

This example not only showed persistence on the
part of the student but also how: she felt about her
effort. Another student voiced a similar process:

Even though [ knew how to da this problem, my answer ne*
came out even. I searched and searched geometry books and ofw
mathematics books to see if [ was doing it wrong. [ came to find
out I had donc the probiem correctly.

A third student gave this explanation:

1 had done all my other studying for the test and was left with
figuring out this sphere problem. I read the section about it over
and over in the book. I studied my notes over and over, too. | had
read it so many times, [ had it memorized. | wasn't happy with
Jjust memorizing the process. though. I wanted to understand it.
I'had been in my kitchen working on it. I got frustrated and left
the room t0 do something else. When I came back I studied it
again and finally something clicked.

All these examples furnish information about stu-
dents’ leaming that would not have been apparent
had course activities included only the traditional
chapter problems and assignments. These examples
demonstrate the persistence that students exhibit
but teachers do not usually know about.

4. Students’ writings revealed how studenys felt
about themselves as learners. As has already been
suggested in some of the previous examples. in-
sights were gained into how the students viewed
themnselves as learners of mathematics. One student
wrote this response:

I felt more confident knowing I could derive u formula
instead «{ just using a formula to plug numbers into.

TEACHING CHILDREN MATHEMATICS
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» Altfiough this example focused on the student's
realization of the impontance of the process in
mathematics, other responses offered insights into

€ emotional impact of mathematics and of class-
'oom leaming in general, Probably no example is as
telling as that of a student who wrote the following:

[ didn’t know the formuis for the problem. and I panicked.
When | panic, [ always feel like u failure in muthematics. |
kept trying different ways 1o derive 2 formula, and 1 kept
looking at the clock, which didn't help. Finally I got an “ah
ha!™ moment and came up with 1 formula for the problem. 1
felt so relieved and a little smarter and not so much u failure.
In fact, I realized I could do these problems and I wasn’t
stupid after all.

The anxiety evinced in this student's statement, and
the fact that the student making the statement was
majoring in mathematics, gives some insight into
what many “average” students must be feeling
when confronted with similar situations.

3. Finally, students made comments thar afforded
a glimpse into their feelin 85 about becoming reach-
ers. Some of these comments were realizations
about themselves as teachers, whereas others fo-
cused on techniques that they would carry with
them in the future, For cxample, one student made
this comment:

I've learned that I have a hard time explaining concepts. There
vere a couple of times when 1 understood something better
secause of writing it, but the biggest observation is that  cant
--Cxplain things very well,

content area in which so much information can

~—¥ve communicated symbolically, this thought prob-
ably would not have been reaiized had students not
been asked to write about and explain their under-
standings. A second student relayed an experience
that demonstrated her recognition that all students
might not leam as quickly and easily as she did:

We were working on geoboards with rubber bands—my
very first time. I'm thinking, “*Piece of cake.” Could I, who
pride myself on quick mind skills. sce a formula brewing?
No-—! was “blind,” “dumb,” “not trying hard enough, ..."”
Now all these filtered through my mind .. . and [ defeated
myself. and literally gave up. Valuable expericnce to me?
Yes...and it gave me a real insight to others” [students’]
experience.

Finally, other students made direct connections to
the importance of mathematical processes for their
furure students:

lthink thatthis [focusing on the process] was important because
notonly did we find areus but demunstrated how we gotthearea.
For kids, to find an area is great, but to understand where the
formula came from is Very important.

Perhaps when this student becomes a teacher, she

will be more likely to recognize the need for stu-

dents to understand the “why" of mathematics as
“as the “how to.”

rNURRY 1996 o
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Learning about Teaching

Although student’s responses in evaluation portfo-
lios give their teachers insights into students’ jeamn-
ing and motivation, these responses also furnish
information that can be used to improve teaching:
(1) students’ understandings and misunderstand-
ings, (2) the effect of various teaching techniques,
and (3) the effects of different types of writing.

V. Students' writing demonstrated students’ mis-
conceptions and understandings. Insights into stu-
dents” understandings of mathematics concepts can
often be more easily detected through their writing.
Several themes emerged when students were asked
to write about, and give evidence of, their problem-
solving ability. After reading students’ responses,
the instructors learned that students often attached
their own meaning to such terms or concepts as
problem solving —a meaning that often conflicted
with the spirit of the Curriculum and Evaluation
Standards (NCTM 1989). Some students identified
problem-solving ability in terms of how quickly the
problem was solved:

I chose this problem because I found the formula very
quickly.

Other students discussed successes in areas with
which they normally had problems:

I have not done very well in these types of problems, when I
have to generaliz=. but 1 succeeded at this one.

In contrast, other students showed their under-
standing of problem solving by focusing on traits
that they believed characterized good problem
solvers:

[ enjoy thinking about why something is done and how it
could be done ditferently. I like to look at problems in
different ways to come up with similar answers and Justifi-
cations.

Once misconceptions have been identified through
students’ writing, the teacher is in a positicn to
clarify and be more explicit so that students under-
stand the terminology presently being used in the
literature.

2. Students’ responses can be used 1o improve
instrucrion and evaluation in the classroom. Whether
students were asked to identify something that they
found particularly valuable or difficult or that builds
confidence. certain instructional topics were men-
tioned across categories. A surprising amount of
agreement occurred in the topics chosen. For ex-
ar‘nple\ many students chose to write about Platonic
solids and tessellations. This similarity of choice
indicated which topics students found enjoyable
and which ones they had difficulty understanding.
In this way. future lessons can be manipulated to

We value

| problem
'.sol‘ving, .

- communi-
".c,c,xtion, and

) conFi dence
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take account of this input.

In addition. students’ expianations provided in-
sights into which facets of an activity students
thought worthwhile:

I believe the most valuable part of this class was the
relationships to three-dimensional qualities. Every time we
covered something in two dimensions it was then presented in
three-dimensionul form. Two- and three-dimensional
subject matter was addressed side by side. I never realized how
much more beneficial this approach could be [to leaming].

Although the instructor can often tell when students
like an activity, only students’ writing presents a
window for observing the connections students are
making within a topic. .

A fina] theme that dealt with teaching pertained
tostudents’ evaluation. Although no questions were

 asked that specifically focused on evaluation, stu-

dents’ comments often drew on these experiences in
response to other questions. When they were asked
to write about. and produce =vidence of, their con-
fidence in their mathematics ability, many students
cited an evaluation experience in which they re-
ceived a “good grade™ or a time they did better, or
got a better grade, than they expected:

1 chose our last exam [as an examiple of my confidence] because
T was the third person done with the exam and . . . because 1
reczived an 89% . .. no one I talked to received anything above
a 77%.

Although not surprising, the fact thar students fo-
cused solely on teacher evaluation as a means to
validate their mathematics ability is unfortunate.
The instructors had hoped for examples of students’
validating their own abilityinstead of depending on
the grade as evidence. This type of finding makes it
clear that if teachers expect students o internalize
confidence and not depend on external signs like
grades, they may need to take a more active role and
help them develop confidence in class.

3. Different rypes of writing assignments yielded
different benefirs and effects on students’ learnin 8.
Students were asked to respond in writing in several
different ways both in class and outside of class.
When students were asked to write a reflection
paper, they reported that this process heiped them to
monitor and “keep track of” their learning better.
Some students chose to summarize what they ieamed
dunng the week, whereas others chose to write
about a specific topic or experiance:

My writing has allowed me to stop and think about what [ have
done in class. orgunize my thoughts. and summarize them. This
gives me time to think about what ["ve learned and the way ['ve
learned it. ’

Such in-class activities as writing a paragraph
using a word bank helped students to see connec-
tions between and among concepts:

0

do20

By writing a paragragh with ail of (he terms, T saw how these
terms were rclated. I made 2 connection berween them all rather
thun memorizing one term at a time and failing to see a
refationship.

When students were asked to write journal en-
tries. they reported that the activity helped them to
find flaws in their leaming. Finally, the leters
written in the evaluation portfolio allowed students
to review their own work and reflect on their leamn-
Ing across time:

By compieting these six letters. [ hud to go back through the

whole semester's work. | was amazed ac all of the different
things we fiad done and what I had leamed.

Conclusion

The intent of this article is to share what can be
learned from using portfolios coupled with writing
in the mathematics classroom. Portfolios have been
the focus of much attention rei:cntly in. areas as
diverse as writing and science. Proponents have
recognized student self-evaluation as the major ad-
vantage of this type of assessment. However, some
teachers may interpret marhematics portfolios as
a collection of assignments, often with little or no
writing required. With the NCTM’s emphasis on
alternative assessments and more open-ended ac-
tivities, the merging of writing and portfolios is a
natural way to move toward implementing the cur
riculurn and evaluation standards (NCTM 1989).
Although portfolios afford an excellent way for
students to monitor their own learning, they also
serve several purposes for teachers. First, portfolios
are an excellenttool forcommunicating 1o preservice
teachers the value of problem solving, communica-
tion, and confidence. In addition, as shown in this
article, teachers can leamn a great deal about both
their students and their teaching by reading whaut
students have to say about their learning. '
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How to enbance studenzis’ i
maz‘bematzcal undersrandmg

or my first 20
E‘v years as an i
educaror, I sep- _
arated math and wntmg
into opposing camps,
convinced. that they went
together like oil and
water. Now I can’t xmag-
ine teaching math with-
out making writing ép
integral part of it. - - .
I've found that writing - §
in  math class has " § a great deal. In this ami’
two major benefits. It sup- - cle, I present nine impor-
ports students learmng :ﬂ:'md:;;’mu’ :mh?mh;;ﬂm tant  strategies, the
because, in order to get . dnSWers to commonly
their ideas on paper, children must orga- asked questions, four different types of
nize, clarify, and reflect on their thinking. ~ writing assignments for math, and math

Writing ‘also benefits teachers because sw-  activities that lead to writing.

“in1G what they undersrand
how they approach ideas,
what misconceptions theyl_
harbor, and how ' r.hey feel
about . what they're
- discovering. Over the
decade that TI've been
asking students to write’
about math, I've- learned:
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2 A Elissa (left) uses
comampulatives to
Samvestigate o problem,
AL and Darus
wnitv ghbout thiar
discovernes.

the purpose of their
writing. Make sure stu-
dents understand the two basic
reasons for writng in math dass—

to enhance and support their .*
learning and to help you assess -

their progress,

Mg Establish yoursedf as the
2 .audience. Explain © sw-
® dents how their writing

helps you. Tell them, “What you
write shows me what you're learn-

ing and what you understand. It’

‘heips me think about how to beer
teach yow.” During class it's hard w©
listen to all studens describe their
thinking, so point out that their

WED 12:11 FAX 2288040 : MRS
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wmmg should mcludc as much-».
’ " the outline she’d traced and found

dcml:spmble

3

effective springboards for dass dis-
cussions and- activities. Using them
in this way reinforces to the stu-
dents that you value their writing.
Hearing others’ ideas shows chil-
dren different ways to approach
problems. Ask children t read their
papers aloud. For example, when I
asked fifth graders to mace one of
their feet on centimeter-squared
graph paper, figure out its area, and
then describe the process they
used, Nelson wrote that he had

Use ‘students’ wntmg m
classroom instruction.

Children’s papers ‘are

counted whole ‘squares,
added up pardal squares that
equaled whole ones, and
}- used these numbers o calcu-
late the area. Amy wrote that
she, had drawn a rectangle around

its area. By listening to what others

| wrote, students leamed about dif-

" ferent merhods they could have

used. This inspired. 3 few to revise
- their work.

Have studenis discuss

.- [} their ideas before writ-
- e ing them. For most chil-

dren, wlking is easier than writ-
ing, and class discussions ailow
students to express their ideas
and hear others. After a discus-
sion, remind children that they
may write about any idea they
heard, as long as it makes sense
to them and they can explain it
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For example, when 2 third-grade
class rezd 2 book written in 1579,
I asked, “How long ago.was that®”
(It was 1992 at the time.) Before
having students write' their
responses, I had them share their
thinking. -Lisa said she counted

from 1980 t0.1992 and came up

with 13 years. Leif started count-
ing at 1979, and got 14. James

% said he knew it was 13 because

his sister was born in 1979 and
she was 13. Lauren argued that it

-depended on when in 1979 the

-book was written and when in

1992 we were reading it. After a-

15-minute discussion, children
- wrote about the problem.

Provide prompts. To
: 5 help students get started

’

writing, put a prompt on

. the board, such as, “I think the

'answer:s

. I think this because
> (Dont demand that sw-
dents" use the prompts: What's
imporznt is that their writing, no
matter how they express it reiates
to the problemn and makes sense.)

~ Sometimes prompts may be
more spedific o the assignment For
example, [ had fourth graders each

take 2 handful of cubes, record the .

number of cubes they grabbed on a

class graph, and use the graph to-

figure out how many cubes there
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“mmnthblﬂuupnfthﬂ.nt!gutc

stuck; Marilyn taiked with them

tnpromptﬁ:a(rﬂllnklng. ’

" Ask students to revise
and edit. If possxble
when children hand in

E ‘:rheir papers, have them read their
‘work zloud to you. Whenever-

their papers do not give complete
or detailed informadon—which I
md happens more often than
not—ask students to revise. You
might. say, “That's 2 good begin-
ning,” and then give guidance by

‘ “adding: *Write 'some more_about

wc:ema!lofdxtnndﬁxls.Im,
:lwgahchcﬂg-i.-'

* to help me betrer understand

“We have
umdlinsmnby

Aﬁerlwmcapmmpt,lrcmmd_j‘_
smdmtstodﬁcnbemczrthmlnng

with words, nmnbc:s and., if they
like, pxctuxs L

Give iniividual 'hexiai'io
students who don’t

know what to write.

First, talk to students to make sure

they understand the assignment.
Then uy additional- prompts, such
as: “What do you think?”, “What
idea do you have?”, or “What do

- you remember about what others

said?” Once children offer ideas,
suggest that they repeat them in
their heads before writing them
down. I add: "Let the words go
from your brain past your mouth,
through your shoulder, down your
arm, and out through your pencil
onto your paper.” I’s graphic and
it works!

@ Post math word lists.
- Post a list of the different
areas of math you're

studying—aumbers, geometry,
measurement, probability, and so
on. Then start 2 word list that
directly relates w each. Encourage
students to consult the charts for

vocabulary and spelling.

N

- why you're sure that's comrect” or

““Give some detils or examples

your idea.”

. chpcndmg on the chxld a.nd

the assignment, you: mxghc ask’a
smdent to make spelling and
g:-a.mnmua.l corrections. My poli-
cy is thar ‘students should under-
line words ‘they.don't think
they've spelled correctly. Because
the purpose of their writing is to

give me insights into their under-

standing—not to be published—
sometimes I ask childten © cor-
rect it and other times I don't.
Making 2 dedision in each case is
part of the craft of teaching.

Read students’ \qork to
evaluate your teaching
and to assess progress.

R&dmg class sets of assignments
gives you an overview of how the
class responded to particular
lessons and helps™you evaluate the
effectiveness of your instructional
choices. It also gives you informa-
tion on each child’s understanding.

File students’ papers in their
individual folders. Keep the papers
in order so you'll have a chrono-
logical set of work. Reading indi-
vidual student work done over
time gives you a sense of the
child’s progress.

d004
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A¥avs 19 Have Stude

lems.Wha:wnmg

students should not
| only -present an-
swers, but should
) zlse explzm theiz

essays. From

) riting the
solutions to
math prob-

‘soluton to problems,

Tee tme 10 time,"

smdems thar’ thcy're not exp—md
toknowcvcxydungyec) '

; ntmg about learmng

R It's helpful occns;onaﬂy o
give 2 writing assignment
thar doesn’t focus on a math con-
cept or prqblem., but instead on
some aspect of students’ leaming
processes. For cxample you
rmg,hr ask children 1o ‘write about
which was their most and least’
favorite activity in a2 unit and
why. Or have them write about
what makes a good partner or
how well they worked with their
parmner or group. Sometimes you
might-have students write the
directions for an activity or game
they can teach o someone at

Journals or logs help stu- -

records of what they do in math
class. When students begin to
write in thczr logs, give them gen-
eral remmdcrs such as, “Write
about what you did, what you
leamned, and what - questions you
have”; “Include something you
leamed, you re not sure about, or
you're. wondering 2bout”;. or
“Write about what was easy and

-what was difficult for you in solv-

ing this problem.”

At Umes you may give gﬁide-
lines that are specific to the les-
son, such as: “Explain why Elissa’s
answer made sense,” or “Write
about why Lindsey and Danijel
disagreed.” It's helpful to some
students if you write these sugges-
tions on the board for them to

refer to.

APRIL 1995

dents keep ongomg .

Their responses are

excellent re-scurces -

for assessing what they
understand.

During 2 ii'i'.:*

ty unit, for example, I
asked third graders to
write about egually

lHkely. “Explain what it

means,” I said, “and
give an example.” Ar

the end of 2 unit on
division, I asked
fourth graders w write
about how multiplica-
tion and division were
alike and different In
the middle of 2 unit
on fractions iﬁed
ffth graders to write
“What | Know About
Fractions. So Far.”

(This tife conveys to

q;;'éé

| askisuidents to wrte  home. -
: . . aboura .
riting in journals or logs. mathematical coneapc :/‘10'!'}1— Uri)‘ms ‘

What wmhrg do.‘:b For "7&

48 iF unlccks My brovn anc[
it lets me. +h»7£ qu‘ F I

. d G’HIL rite. ,L a.oa/d 69; .
J:HJ/@ rowhere, I amldn/ ’
. }e,crn -.my;‘htr{j If%an I
wa/dw/ ok 5o bard

AL d.c{rn‘ w.-;le, _Z ekt

Jus? ploy e Sam= &V!n iF

L did it Fmoen, &cz;;e
L ot o 0% 2

Bt cobenr yoar wrife A Jc:ﬁf‘
’”&Aes Joee Aéﬂq& T

Stndmuagraemmtyn—wﬂ&tghdp:thambcb
urwdma&.
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St culty writing? | don’t
want to turn them off to math..
Helping children leam to write is
one of the basic responsibilities of
school. In order for their writing
abilities to improve, students need
many different types of experi-
ences, and incorporaring writng
into math class provides a ready
source: What's important is that
students understand that part of
leaming math is leaming to com-
municate ideas.

@ hat about my primary-
grade students?

To help support emerg-
ing readers and writers, I tell stu-
dents that what they -put on their
paper should help them remem-
ber their thoughts about 2 prob-
lem. 1 instruct children to use
words, numbers, and :
pictures to record their
ideas, and I make time
to have them explain to
me what they've written.
At umes, T'll ke dicta-
tion for a child.

s it appropriate
for children to -
SEEER write in pairs
or in small groups?

Yes. 1 often have stu-
dents work and write ’
cooperatively. Sometimes

Abovs, Dan explains why
writing Is benseficial. At
right, students taik about
= thelr ideas. Later they’ll
' . write about them.

WED 12:13 FAX 2268040

“' ., dents who have diffi-

MRS

students tallg"~ %
together and -
then write their

own papers. At
other times, I
have pairs or a
small group of
children col-
laborate on
one assign-
ment. In that
case I make
photocopies of
the paper to
put in the file
folder of each

child who contributed.

ow often shouid | have
students write?

My decision about how
often students should write
depends on the math they're
studying, the purpose of their

ot o) i
prespertive abok qé% .
G

So 30'./ Coan . vSC Y

writing, and their comfort with
writing. Sometimes [ have stu-
dents keep logs and write daily
abour what they do. Other times I
have them write once or twice a
week about problems they're solv-

" ing or o respond to a question
I've raised. - '

dioos




02/26/97 WED 12:14 FAX 2268040 MRS doo7

W -En a- .

— allows students to ask questions without fear

— clarifies students' thoughts about mathematics

— engages all students in the learning process

— gives teachers a better understanding of their effectiveness

— provides one-on-one opportunities without taking away class time
— allows students to express their feelings

— gives teachers another instructional method

— allows students to monitor success through use of portfolios

— benefits students who are tactile learners

— prepares students for open-ended problems

— forces students to use higher-level skills

— emphasizes the process as well as the end-product

— follows the California Mathematics Framework & NCTM Standards
— activities can be FUN

1" : 1

Commen_Concerns

3 — Having students write will take away from class time, won't it?
— I will have piles of papers to read and grade.

— I will have.to correct errors in spelling and grammar.

— You have never had MY students.

— My writing skills are not very good.

— Must students write every day?

— I am not creative enough to come up with writing activities.

Conclusion

The use of writing as an instructional tool is different for everyone.
What works for one class or teacher, may not work well for another. Try
all sorts of activities to find the ones that best fit your students’ learning
styles and needs. If you find an activity that does not work well with a
class, move on to another or revise the activity for use later.

Teachers can always find reasons why not to try something. The key
is to get your feet wet and experience first-hand the benefits writing can
have for both you and your students. I am not suggesting that writing is
the instructional tool we have all waited for; however, I can say it has
helped my students "learn and understand” mathematics.

Tom R. Bennett
Grossmont Union High School District
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EXAMPLES OF WRITING ACTIVITIES

Writi p

The options here are endless. Writing prompts work exceptionally well
at the beginning of the class to focus the students on mathematics or at the
end of the period to assess their understanding of the lesson. Any time
you need information from your students, a writing ‘prompt will serve as
the perfect tool. (See examples) ‘

Compare and Contrast

Students can write a few paragraphs comparing and contrasting two
correct ways (or a correct and an incorrect way) of solving a math problem
they are given. Comparing and contrasting also works well when there is
more than one method to find a solution, and you want the students to be
able to determine which method would work best in a given situation.
(See example) ' -

Create a Story or Story Problem :

Have the students create math story prbblems relative to the topic "_
being discussed for another student to solve. Once solved, the two can -
collaborate and discuss the solution.

Give the students a graph or diagram and have them create a story to
go along with the given information. One suggestion: tell the students to
be creative while accurately describing the graph. (See example)

D otive  Writi
Descriptive writing is used to have students examine details of objects,
figures, or diagrams. For example, a teacher might have the students
describe a regular pentagon-to a person on the phone using only properties
and features of the polygon. This is a great exercise for geomemy classes.

Learning Logs |

Learning logs are used daily by students to record their thoughts and
feelings especially in mathematics. This gives students the opportunity to
express themselves on an ongoing basis and vent any frustrations or boast
about any accomplishments they have experienced. Students can keep a
portion of their notebook for this purpose.

Tom R. Bennett i
Grossmont Union High School District




