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Components of a Journal

v Table of Contents
v Entries dated m:a




One day, I was coming home on the school bus
and everything seemed like a math problem. How
many people get on the school bus? Hew fast will
I have to do my homework to still have time for
supper and soccer practice?

Then I thought if I do my homework for 2 and
a half hours, eat my supper in 15 minutes and
drive to Fair Oaks in 10 minutes. I would wait
10 more minutes for practice to start. Then I
would have to get home from school at 3:50.

The next day was worse. Flrst, my friend wore
a medal. How much .medals would there be if
everyone wore a medal but me, our class has 21
students? It got worse. Someone flipped Ehelr eye
lids over. How many eye lids would be flipped if
our entire class flipped both of their > Lic
over? I tried to stop myself but I couldn't. Then
someone in another class ’ ng on an
gar. How many earri gs weuld be worn, -in my

class, if everyone woere an earring on one ear?
-
) a.23
"b.22°
c.21

r , play "Guts for 10
minutes, eat for 15 ® es, would I be late for
P.S.R., which is at 6:3@?

a.yes
Soon I was dizzy from all the questions!

in my class and then
nts are in my class?

If there is 21 st

5 went home how many :
a.l4
b.16
c.18
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Friday’s here again!

This past week your child did not do much work in hisfher journal.
Instead we were working on a class chart of the multiplication tables.
Because there isn’t much work o review | am not sending home the
journals. Instead, please sign and return this note.

The students worked in groups of four on two different numbers.
They were responsible for cutting out the grid boxes, gluing them in .
the appropriate columns and labeling them.

The second part of this project is making a book of the multiples your
child is still unfamiliar with. Thee books will go-home the first part of
next week and can be a resource for your child. '
week to go over some math homework
problems that wer many of the studenits. We reviewed
the fact that you caririot add or subtract hours and:minutes the same
way you do th problems. We looked at several strategies

We also took time thi

Finally, we brainstormed strategies f
send this list home next wee e
spending class time on st
than continuing the timed tests. :
them -on his/her own. Speaking ©F. ¥
successfully completed  their facts
CONGRATULATIONSH

d@'to |
its have

-

Mrs. E




Math Journals:

Math journals form an integral part of your child’s math curriculum. What is amath journal? It is a collection
of all your child’s work through out the year. Included in the journal are Daily Tune-Ups (review and
reinforcement of basic skills), activities that correspond with the math units, games, explanations, and
reflections. In other words it will become your child’s “textbook/resource”. It will also be a-portfolio of your
child’s progress in mathematics. ’

As the year progresses you should see growth and changes in yourchlld’s work. Your child’s understanding
and explanations should improve, the work should b ‘more detailed, and new-concepts should be added.

Your child will be expected to bring the journal toclass everyday. There should be daily-entries that are dated,
he work should be in pencil, and the table of contents shouldibe kept:upto date.

¢ .
e

The -'v'ournal will represent. one-half of your chﬂd s.grade in math each quarter It w111 be checked. approxzmately

4321 Clear, concise;sinderstandable

Ms. Eisinger
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Ms. Thompson'’s class discussing
| mathamatics

Dear Parents,

Ms. Eisinger's class
counting money from R¢
Feather.

Thank you so much for your responses to my
questionnaire. As a result | will begin sending the
journals home every Friday, or the'last school day of the
week. | will be asking you to sign them and the students
will be held accountable.

| will not however, grade them each time. My goal is to
grade them three times a quarter. Any mare than this and
I won't have a life outside of schooll

When the journals come hame | am goingto try
something new. | will include some questions you might
want to ask, and a brief summary of what we di i
the week. This might help you to get a better pi :
how your child is doing. You do not have to use this and
[it does not have to be returned. However, | would:
welcome any comments about using it and whether |
should continue to send them.

Ms. Theda’s class

working on circle graphs
Mrs. Eisinger




Chapter summaries







192 hours without T.V.

Eyle Mooro 4/25/98
If oo parsea weot without .V, fur Sdays it would be 192 hours without 1.7,
The more people that join the 8days without T.V. the mere hours it
will add up to. This 3day study was attempted by Cumming's fourth frade students
fom April 15th to the 22ud . -
Ms. Esinder's ‘clags of 20 students watched 135 hours of TV for 20 3
howr per studsnt averags. Other classes bad averaas as high as To bowrs. 0
Friday and Satuwday Ms. Hirata's class watched 198 hours. Ms. Theda's clasy
tota] was twice 25 much ae-MS. Eeinger's class. On the weekend fowth graders
watched 330 hours tutif At 155 M. Esinger's class Waftched the lJaast howrs
of 1.V. total. I think we shoud do this project again becamse it fots kids
ontside instoad of ingide watching T.V.-Plus I don't really watch a whols lot
of 77, anywey When kids got bored thoy turm oarfhe TV, but they shoul
o outside and ran arownd or play with 2 friend. |
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No TV Strikes Cummings

From April 15-22 “Cummings Elementary had Tum Off TV
Week. The Fourth Grade did a survey on how many hours they
watched TV during that eight days. The average number of hours
students in the entire fourth grade watched TV is 12 hourspm W&s-

The difference between the class who watched the most TV
(Ms. Theda’s class) and the class who watched the least (Mrs.
Eisinger’s class) is 138 hours. | My class, which is Ms. Hirata’s,
watched 312 hours” The difference between my olass and the class
who watched the most is 26 hodfs. On Saturday-all of the classes
watched a total of 203 houfs! _ .

Out of all of the eight days | watched a total of 6 hours and 45
minutes. My average time per day is 51 minutes. | tried to watch less
TV than'| normally do,and | did! | think that we should do Turn Off TV
Week again because it gets kids to realize that TV isn't theonly thing

to do in their lives.

‘By: Kristen Ruby
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This may include:

=>Describing
=-Recording
=-Rewrite a story problem




~impo
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- Marilyn Burns




.._.q.mmﬁ U@O‘_; mm If i...@u\
were what the ocoZ

ﬁ:m_.: 8 _umoo
.5 ey are cape
bei :m

f_ojmsl <o:. mo_mﬁ:m :




Which Suh Is Greater?

g4+26= 10O

Expléin your thinking.

kﬂ@w "th?l"r
aneues @ @m’ee
bﬁCC{ DL Q;Hr"’{

How Much Money‘?

shirt was the same price. How
much money did each‘shirt cost?

Show your, thtnkmg

ilfl’ )
Yang paid $72 for 8 T-shirts. Eachf‘*ﬁ%:{?“"
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Choose the Correct Answers

Which problems have a product
greater than 1007 -

A 5x15= 25_

| N QA,_
%}(ym@hoé\;)yoi kl;gow

aamm\d;'

—eaut\d (Du'lt -& \‘\C, AN LA)E:{‘) - ,v_.;:’?{‘ ‘




Which Sum Is Greater?

(84-%26:= g

. Ef‘ lzin your thinking;

q 9 T added them

then [0,

- |

How Much Money?

Yang paid -$72 for 8 T-shirts. Each
shirt was the same price. How
much money did each shirt cost?
iq pdf /“\g‘l\;/"{‘
Show your thinking. ,

,_; 09 per T-shir

[<sh ,'r;{rg}$72
- 71

- 00
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Name .

Choose the Correct Answers

- Which problems have a product
greater than 1007

A 5x15= 79

D 3x30=_9(

Expléin how you know.
W‘Cl(’f{/?/red a” ot the dbgy@ a,x,é" 8-07‘

B and Cfor my arswers. gredfer the 1,

@or False?

20 x 30 = 600

//”O{p_
Proveit. =

20
‘90

000

600

Daily Tune-Ups II - 4 31 |




Agree or Disagree?

is is how Nakesh solved the problem: |

ler has 8 quarters, 20 dimes, and 15 nickels. True or false?

ler has $4.50. Explain your thinking.
0 you agree or disagree with his answer?

-rr cannd be lfﬁd becase

T4 there o an even

Qu& 0

. L_/___’_’_____—_— /—‘”""‘—m‘"‘“w—l

num ber P

£ %U\arlers and dimes ‘)‘75#@1’1 M’J/)umbta : ’0_5/__,__:;—-
i+ Cant bﬂ,%‘ﬂ beaause 14 4s ﬁ‘/f",l | @

! D - ; -
N T - N 1 g

Lty Q U 4 H
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Quilt Project

Over the past two months we have worked on designing and them making
one quilt for each classroom. This has been a cooperative project between
students and hetween siudents and parents. This projectis due June 1

The following items must be included:-

A picture of your group block. It should be as ciose to the
actual block as possibie in terms of colors Don't worry
as much about the designs.

*_The length, width, area and perimeter of your block either
with or without the border (please specify)

The length, width, aréa and perimeter of your ¢lass quilt

Three things youjearned about the quilting process
(look at your notes} ., :

At least three ways you used math for this project
{check your €lass notes)

Please no ha D! !

____You might put your picture on the top and your report on
the bottorn, if you are using the computer you might

ing the design on the comp ter. If you
want a lesson 1 will offer one during lunchtime this week
and next week.

What you turn in you should be proud of
and want displayed in the hall.




Newspaper Account

vave:just finished a week of reduced or no TV. You have
{ ed data on yourself or your group as well as information
@i your class.

You are going to use this-information to write a newspaper
article. Your article should included thefollowing:

A Headline (something-that will-attract interest).

Who-was ingjuded in this sample: Cummings's Fourth
Grade Students

April 15-22

- The dates-of this event:

The average number of hours students in your class (ar
e entire fourth-grade)wa otal-number-of

5:you-are using.

My personal contribution: How many hours did you
watch TV? Did you watch it less than nermal, the
wusual, or more than usual

 Should we do this again? Why or why not?




Name

Which Sum Is Greater? Choose the Correct Answers

O g4 + 06 = o

-

Which problems have a product
‘greater than 1007 t%

A BEx15= 7 g a
. o
. quﬂ;}\"l";\\‘ -' \-AC_q - @ 7X 16 = ‘{ ’
® - | en 5 Wi

; lio P U 4 R -
| ard @), . E L Dere D 3x30= _"D 0
: fer, H% p ! ‘ ' X 3
; ) I= Cj ﬁi;;rfeﬁ - (ST I
| Explam how you know. -
‘ I d(‘ zaeh Sy waTwC | Gnd  THE
| Greaver

than iea

-

How Much Money?

5. Each
shirt was the same price. How
‘much money did each shirt cost?
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Snow and Water

Wiritten report: Due Monday, January 124
In your report include the following:

1. Definition of snow (use your dictionary)

2. Amount of the snow sample you collected

3. Hypothesis: incudes: Estimated time for melting, estimated
amount of water afier melting, you ideas on what would
happen to the snow and how much water would be left

4. Conelusion: includes the actual amount.of water, the time it -

" took to melt, and your ideas on the results.

5. Compare the amount of snow with mount of water.
What is the differenc u would get the
same results if you did this experiment again?

The report needs te be in paragraph form
hypothesis and one for the

number 5.

I will be looking for:

Spelling
Grammar .
Legibility

Reminder: When writing about measurements be sure to
include what you are using i.e ml {mililiter), cc (cubic
centimeter)
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* Criteria for Credit*

When work meets the Criteria for Credit, then it is eligible for grading and credit.

The work is....

neat

organized down (not across)

free of “cross-outs’ '

stapled, labeled, and arranged properly
deone in a timely way, and

signed as evidence of “best effort’

VVVVVY

With...

the assigl
- it ts signe

*Developed and used in secondary mathematics




Rubric for A4 Note to a Friend (Specific

Content and Atchors Ne ed to be | :s.:_m::

Content Aceuracy

Yisual Display

Mechanics

o Exemplary

5 points

The content is

math ereors.

Itis very casily read &
interpieted due 1o Tay out,
and use ol color
g, Graphics ai

e

Criterian for credit met,

Compelent

4 points

The content containg only [ Description is mostly
une or twa inconsequential | logical, accurate,

errors - al essential skills organized - it is complete
and concepts are apparent,

pd

. but not thorough -

understandable to a pro.

= Developing

Incomplete

A major math conceptual | Beseription is incomplete,
error is present, but much
is correct ind shows

ilhogical, inaccurate,
and/or unorganized

- enough to show lin
understanding - ¢k
with discussion.

“essential” understanding.,

most
senlii
tablished
assignment

i es

€O

LEmerging

lncomplele

Najor math conceptual
errors exist. Awareness

only is apparent.

Deseription is very Maswved
and not tuly follow-able,

Standards not imet.

Nut Scoie-
able

. No attempt ar totally incompreh

Note: Criteria are evaluated separately - one

neamplele” resulls ing

This rubric was developed by Jim Ludington and Spence Rogers for use in Jim's




- Writing Rubric
Student developed “Coaching” rubric

Criteria Done Well Not Yet

¥» One paragraph for every main idea D D

» Explanations or examples for your
apinions

[

» Neat penmanship

» Words are spelled correctly

> Sentences all punctuated correctly 5 D

> Paper headed correctly

Grade class Okinawa




Rubrics

Rubric came from Latin meaning rubrica which means red chalk. 900 years ago red ink
[ used for printing important directions in prayer books. Used to-denote the Word -of Ged
é}"in many-bibles. Cameto mean eriteria used to either evaluate the level of quality in an
9\\ -endeavor or to provide guidance to people seeking to reach high quality

QJ‘I;Tse..I:u'br.’ics everyday: .recommend.a restaurant, movie, vacation spot, etc
\ -
;M}Wn'te down your criteria for the perfect pair of shoes.
w
(& Thisis.aone Tevel rubric; however, if you were working for.a major dept store you would
(}) need numerous-quality levels :

‘ ., Another concern with.a.one level is that others may not.agree with you. For this reason -
§ 'I\ ;?__-precise foous for a-rubtic must be clearly identified. X saysthe perfect pair-of shoes

Rubric should have abroader base. You want to utilize more than.one person’s
judgement. In-groups-define the perfect pair-of shoes

. A good ribric has exemplars. Here.are.a pair of what I.consider.perfect shoes. (discuss
) -characteristics, -see-if group-can come-up-with a-consensus;
| L-group p .

As we go.onto .deyélap the rubric for.a perfect pair of shoes different levels will be
developed. What differentiates great, good, acceptable, and poor. Each level will have
clear, written descriptions as well as samples. These samples are called anchors.

“Twokinds of rubrics: “Holistic, measure overall effect with a set of appropriate
guidelines; Analytic Rubric:-consists-of score-points assigned to various-elements-to-be
Jooked for, quantitative -Vake samples

In addition to scoring rubrics, another valuable use is.guiding/coaching students to.a
desired levels-of performance :

The number of quality levels that need to be defined in.a rubric is dependent on
focus, intended purpose, developer’s ability to clearly and precisely determine the
nuances that differentiate the possible quality levels; the specific context for its use

“The statements .p"f.the various levels.of a rubric need to ..diffeten‘_cia'te from.one.another in
- discernible-ways:

“The ability to observe.and describe .quajlitativ.e as opposed to only quantitative
characteristics is-developmental




‘Limited to-the numiber is that is most beneficidl 1o the evaluators

Limited to-the-number-in -which the-developer-can-truly describe both the- guahtatlve and

‘the quantitative nuances

An even numiber; to force.carefiil and more.accurate differentiation’ betweenlevels -odd
numbers-tend to:gravitate to-the middle rather than-distinguishing between-levels

Adequate for’both:the evaluators.and the performers to’be able'to accurately identify the
level of performance-and-what needs to-reach-a-higher level

Clearly define up fromt the intended use for the rubric: gulde/ coach/evaluate; the target,
and a statement of what the highest quality-expectation is; obtain and previde solid
examples, anchors for each quahty level

Involves students.in developing. mbrics.or involving them in instructional activities that
<create a-conceptual-understanding of the levels within the-rubric

Kinds:

Analytic: address the.component parts or characteristics of a product. One criteria
statement for each-essential component; tend to be given in list form

‘Holistic .address the product as.a whole; includes the essential criteria for a product but
tends-ta-be written-in-paragraph form, overall judgement

Primary Trait: focus.on .a particular trait

Performance checklists a Tist of items to be checked off as they are completed.or
-observed

An® step process:

1. Determine precisely the product, process, or performance: Perfect: Shoes for walkmg,
dress, etc.

n_ Determine the intended .audience/users for/of the rubric.and whether it will be used
primarily for-coaching -or scoring: Audience: Buyers, scoring-(purchasing)

3. Determine the.intended purpose, impact,.ffect, and/or result that is.to’be.expected to
be apparent as a result-of-the-preduct, performance, or-process: Shoes-that -people
will buy and be satisfied with

4. Obtain three exemplars (models of the highest.expected quality).and several examples
of unacoeptable-characteristics (tennis-shoe, ne support, theng, flat)




% Determine fprecisely the product, process, or performance.

% Determine the ~intended audience/users for/ of the rubric and
whether it will be used primarily for coaching or scoring.

% Determine the intended purpose, impact, effect, and/or result that
is to be expected to be apparent as a result of the product
performance, process.

< Obtain three exemplars {(models of the highest expected quality)
and several examples of unacceptable characteristics.

% Determine what the product, perfermance, or process should look,
sound, or feel like when it is really good by determining the three
to five major characteristics (criteria) that the exemplars have in
common. Include anchors, for all levels, to support the rubric.

< Develop the unacceptable quality description for each criteria.
< Develop and label appropriately any desired intermediate quality
levels for each criteria. Make modifications throughout the levels
~ as clarity develops.

% Determine common errors to avoid and other characteristics that
would render the rubric target not score-able.




Common Rubric Errors

\

Vague terms without clarifying examples (Examples: Adjectives like nice, goed, many, more)

Negatively stated criteria

Not observable criteria {Examples: appreciate, value, believe, -enjdy)
Criteria that-are not relevant

Missing performance componériits

Too many and/or insignificant components addressed by the rubric Example: Your paper
-must have between 300 and 500 words be word processed: be double spaced; provide three or more relevant
examples; be free -of spelling errors, etc. More than five standards for any particular effort, or major phase of one, -
diminish the value of each. You could put these on a list of basic requirements ‘or-coaching rubric,)

Lack of supporting examples or models

Criteria NOT based on actual examples (When we develop a rubric without basing it on actual
examples we are studying -or have observed, we tend to exclude essential criteria or develop criteria that are not
appropriate)

Not matched to the developmental level of students

Not co-developed by students (a teacher developing a rubric by him/herself for a classroom project and
then giving it to the students expecting high levels of commitment and understanding. People tend to hit the targets
they set for themselves because they are more committed to them and understand them better.) '

lages in rubric development we tend to focus more -on numerical criteria dis’u’nctions_ as opposed io qualitative.
distinctions ‘which are -often more accurate or appropriate; Is the number of ‘Supporting statements more important
than how convincing the supporting statements are

More quality levels than can be supported by the intended use @in early developmental




Rubric - Exemplars A+
 The essential quality criteria by which | . Exampies (anchors for) of superior “work.”
something is evaluated or developed. » -

- — R Anchors
“ Crtenia 1 - Examn[&s af F “work” that provide
Those components (or attributesj ofa . | essental gIanncatlon of criteria.
: N product, performance, or process that . |
,Q are essential for a high quality result -
< and e xgecied andaisof /" Quality Levels '\
performance for each. j e .Y
o The defined levels of QUALITY
& ' oo : that are identified for the
v . Y} ' criteria In a scoring rubric.
> [ Coaching Rubrics ¢ % World Clase .
D) Rubrics used to coach students L 08 Exemplary 3
P unti] their work is e*;e:rmlary o) QI , , PI‘Uncxc'nt 2
Lo | undl it mests the criteria required for (G DE;dDSlig. !
-Q L scoring (criteria for credit). . , N::%:: N.S,/
T ‘ Not Score-zble -
— :
d Scoring Rubrics e —
Holistic Scoring

G—Pwese

I

|

I Rubrics used 1t Ior scoring (evaluating)
student work. Assigning a single score to “work” based

- - " - on an overall impression - mest -

"~ approprate at system levels.

L

[ Student Developed Rubrics
Rubrics, either scoring or coaching, developed by
students through their analysis of examples. Analytzc ScomrJ
- - Assw_mnw separate scores for eacn
criteria — most -

. _ \ aporopriate for classrooms.
.. Rubrics For . . . _
Products | Performaness . Processes ,
, i . :
Such As Books. Such As Oral Such As Debating \ /
Essays, Posters, Presentations, Actng, A ~.
& Models and Recinls p @
The criteria address The criteria address The criteria address /
quality characterisdcs| qualiry characterisdcs of qualiry characteristics
of the producs and its | the predicmble, performance | of the prediczible and
effecdveness. acdons, appiicable unprcmf::mm acdons
supportng matesials, and (necsssitated by the ) X
the .stud:;:’s affecdveness in | procsss) and Be Pe_ak Learning Sys ems
the gersormancs effecdveness of the 6784 South Qlympus Drive
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Rubric-Based Assessment:
What, How, When, and Why

"The 3 R’s of Assessment

The “3 R’s” of assessment are Rubrics, "Riting, and 'Rithmetic. Both the products of the writing
process along with the rubrics used to grade these products and samples of the new open-ended math
along with the rubrics used to grade them are important parts of the new assessment and ready-made
components of portfolio assessment. This is true whether you are thinking of the portfolio as a containe
or as a method. The written pieces and the math samples not only go into the portfolio but also lend '
themselves to the process of reflection which is one of the unique features of portfolio assessment.

What Is an Open-Ehded.Math Problem?

An open—ended math problem is a problcm constructed in such a way that the student is encouraged to
be creative in working toward a solution. The problem may have more than one potential solution and
its purpose is to help the student clarify the thinking inherent in a math concept rather than reach some
“right” answer. It may also involve a spin-off into ‘other concepts or multiple applications of the origin:
concept. The use of a rubric to grade open-ended math problems helps to keep the focus on how the
student thought about the problem rather than what the answer tumed out to be.

What Is a Rubric Anyway?

The word “rubric” literally means. “rule.” When the word is used in connection with assessment, a
rubricis a scormg guide that differentiates, on an articulated scale, among a group of student samples
that respond to the same prompt and range from the excellent response to one that is mappropnate and

- needs revision.

How Many Kinds of Rubrics Are There? "

There are two types of rubrics: holistic and analytic.

A Holistic Rubric

« This rubric is used to measure the overall effect
of a piece of writing (or any response t0 a

prompt) with a set of appropriate guidelines. A
holistic rubric is not quantitative.

An Analytic Rubric

* This rubric consists of score points assigned to
‘various elements to be looked for in a written
. response. Analytic rubrics are totally
‘ quantitative,

#504. Portfolios and Other Assessm

©1993 Teacher Created Materials, Inc.




Tom and Sue saw some chickens and pigs in
a barnyard. Tom said, “There are 18
chickens and pigs.” Sue said, “yes, and
altogether they have 52 legs.” How many
chickens and how many pigs did they see?
Provide a written explanation of how you
arrived at your answer.




oaching Rubric for Written Responses to Mathematics /

Problems: b

LU Done Well  Not Yet |
Write a concise statement of the
problem. Write clearly enough
so that someone picking up
your paper could understand
exactly what you were asked to
do.

‘roblem Statement

'lan Tell what you did to solve the

' problem. Include what you are
asked to find, what you know,
and what you need to know.

Vork. Explain in detail what you did
to solve the problem. Use
charts and graphs where
appropriate. Tell what worked,
what didn’t work, and what you
did when you got stuck. What
kind of help did you get from
someone else.

aiswer State your answer to the
problem. Tell why your answer
makes sense.




5. Determine what the product, performance, .or process shouldlook ,.sound,.or feel like -

when-it is-really-good-by determining the-three to five major-characteristics-(criteria)
that the exemplars-have in common. Include anchors to supportthe rubric

. Develop the unacceptable quality description for .each criteria

7. Devélop..and~:]abel_appropr.iatély.aany desired intermediate. quality levels for each
-criteria. Make medifications througheut the levels as clarity develops

8. Determine common errors to avoid and other characteristics that would render the

rubric target not score-able.
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PRESERVICE CLEMENTARY
TeACHERS: BUIDING

PORTFOLIOS

AROUND STUDENTS!

WARITINGS

raditionally, col-
lege mathematics
courses have rarely
asked students to 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, inciuding
open-ended questions,
projects,” self-evaluation
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 leaming 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
movement that calls for instructional practices to
spift 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 asan
integral part of teaching and of improving instruc-
tion. The inability of past assessment measures (0
reflect students’ understanding of mathematical
concepts and procedures has led to a push toward

Patricia Pokay and Carla Tayeh are colleagues ut Eastern Michivan University, Ypsilanti. M1
48197. Pokay's interests include motivation and issues of alternaiive ussessment i muthemativs.
~Tayeh is especially interested in modeling the use of writing amd alternanve assexspents
‘f:xalhemaric: cvlasses for preservice elementary school ieachers.

G

vice teachers affords an
ideal place for intervention. If future teachers are to
implement these recommendations in K-12 class-
rooms, they first need to see these practices modeled
during their training.

A growing body of evidence suggests that writing
in the mathematics classroom facilitates leamning
and serves to improve communication between stu-
dent and teacher (Azzolino 1990; Geeslin 1977,
Johnson 1983; Mclntosh 1991; Mett 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 among
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 Standards has articulated

TEACHING CHILDAREN MATHEMATICS
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Reasoning and justifying solutions are part of
their everyday lessons, and students are not
intimidated when they encounter new concepts.
T huve seen this attitude spill over into all areas
of the curriculum.

9
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At the time this article was written, these materials were not
commercially available, They are the sole work of the avthor.
For additionai 1formation on this program and a sample of the
materials. sena a self-addressed stamped envelope to Elizabeth
Miller. 39 Suuth Street, Washington, CT 06793, A
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as being important in mathematics. An argument

~an be made that writing is even more important in
mathematics classroom for preservice elemen-

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

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

This goal of encouraging preservice elementary
leachers to reflect on the mathematics and on the
leaming 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 portfolios 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. isometry. rotation, reflec-
tion, transiation, congruent, and similar—and
were told to write a paragraph that showed how
these concepts were related. The instructor overtly
focused on (a) mathematics #s a process, such as
the ability to invent procedures and make generali-
zations and the ability to reason and problem solve,
and(h)the impornance of motivarional factors, such
as self-confidence and perseverance. Class proce-
dures included problem-solving activities, active
involvemen! in learning mathematics concepts,
sen-ended problems, and cooperative groups.
Out-of-class activities involved reflection papers

and journal entries in addition to the more tradi-

JANUARY 1996 O

rional homework assignments. Reflection papers
consisted of weekly essays in which the students
wrote about what they learned and how thev 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 written 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 working portjolio,
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 in their mathematics ability,
(3) their determination to stick with a 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 letters ex-
plaining why they made that selection.

When students turned in their evaluation portfo-
lios at the end of the semester, the instructors read
through the students’ writing looking for themes
and noting general impressions. Students obviously
had leamed 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 conceming mathemat-

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

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

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

‘, The journal

@nduded

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’ writings,
however, demonstrated clearly how specific topics
and activities touched the students in ways not
usually observable. For example, following a
lesson on tessellations, one student wrote the
following:

My brother has a shirt with un Escher drawing on it. When 1 first
saw it. T thought it was a different kind of strange-looking
picture. But once [ found out what the whole picture was made
of. | began to look at it yuite differently. It seems strange that
you can look at something 100 times and see the same picture,
but when you begin to learn more about it, you look at it in un
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
theories, they are facts, Patterns are some of the few things
that have always existed without doubt. How can you not
appreciate that?

"Not only did writing allow students to express

positive emotions concerming mathematics, but it
made the teacher aware of students’ recognitions.
Another type of emotion was also represented in the
writings of students:

[ chose this problem because T have never been more determined
to stick with a problem in my life! I will remember this hideous,
horrendous . . . problem forever, because I was determined |
would get this tangram puzzle 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 student in a private way.

2. Students' writings helped illustrate how stu-
dentswere processing information andsolving 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:

1 spent almaost the whole entire hour trying to figure out how [
was going to solve that problem. (1 still got it wrong!) I tried to
imagine it folded up, tried 1o come up with different equations.
tried to break it up into sepurate sections und many other
techniques. I do it (problem solve] 1o 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 problems, so |
broke them down into smatler problems [ know how to do. I then
combined the knowledge and answers [ gained und came up
with the answers for the larger. original problem.

'
()

Thus, not only can students become more dware i
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 about
activities outside the classroom. Another aspect of
students’ leaming 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:

[chose this problem because | 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 find the answer.
! learned that the problem was a combination of two prob-
lems. [ knew that I was putient but to work 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 do this problem, my answer ne*
came out even. | searched and searched geometry books and of
mathematics books to see if [ was doing it wrong. { came to find
out ! hud done the problem 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. | read the section about it over
and over in the book. | studied my notes overand over, too. [ had
read it so many times, I had it memorized. I wasn 't happy with
just memorizing the process, though. I wanted to understand it.
[ had been in my kitchen working on it. I got frustrared and left
the room to do something else. When [ came back 1 studied it
again and finally something clicked.

All these examples furnish information about stu-
dents’ learning 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 students 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 mare conlident knowing I could derive a formula
instead ot just using a formula 1o plug numbers into.

TEACHING CHILDAREN MATHEMATICS




