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WELCOME TO THE MATH FORUM!

urn your classroom into a dynamic online
community with the Math Forum Problems of the
Week Library. This exciting new tool leverages the

power of interactive technology to hold students’ interest
while increasing their success as strategic thinkers.

The Math Forum Library is an online source of
non-routine challenges in which problem solving and
mathematical communication are key elements of every
problem.

Both teachers and students gain deep mathematical
understanding through rich, real-world problems that
require them to think creatively and to explain their
mathematical reasoning and processes.

We believe that successful problem solvers are
creative. They are also resourceful, able to identify and
use an effective strategy and to communicate their process
in writing to others.

Solving problems entails telling a story with a
beginning, middle, and end. In order for your students to
write that story, they must:

understand the nature of the problem.

find a strategy for tackling the problem.

explain the steps they took to reach a solution.

reflect on their solution in writing.
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WELCOME TO THE MATH FORUM!

How does the Math Forum help students
become successful problem solvers?

Real-world problems spark students’ interest.

Students learn to communicate the process of
problem solving in writing.

Students on all levels and of all abilities will
become confident and independent problem
solvers.

Students will learn to assess their own work
using the Math Forum Scoring Rubric.

All problems support the Principles and
Standards for School Mathematics (NCTM, 2000),
which calls for students to communicate effec-
tively about mathematics and for students to
write clear, thoughtful responses to non-routine
problems a c ross grades K-5 (elementary) and
grades 6-12 (secondary).

Online mentoring, by the teacher or a trained
mentor, gives students an exciting new way to
increase their skills both in writing math and
using technology.
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STEP 1
USING YOUR MATH FORUM MEMBERSHIP

HOW TO MONITOR AND MENTOR
YOUR STUDENTS’ WORK
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1. Go to the Math Forum Home page: mathforum.org.
2. Click on “Problems of the Week.”
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USING YOUR MATH FORUM MEMBERSHIP

(See http://mathforum.org/pow/teacher/MFTeachersGuide.pdf

n @ Drexel U

for the most recent version of this guide.)
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Get more Problems of the YWeek! See past Problems of
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solutions sent in by students fram all over the world,
plus commentary from the Math Forum staff and
mentors.
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Other Problems and Puzzles

Laoking for a weekly Math Counts sturmper? a brain-
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3. To access the Current Problems of the Week,
simply click the math category that you want.
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USING YOUR MATH FORUM MEMBERSHIP

A Math Forum - Geometry Problem of the Week - Microsoft Internet Explorer
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Latest Solution s Print This Problem | Teacher Support Page.
eacher Office s «
A Minor Problem - posted January 16, 2006

Scoring Guide

gboutWertoring A chord of a circle is one side of an equilateral riangle. The other bwo sides of the triangle are radii of the circle. The
Become 2 Hentor length of the chord is 6 units. What is the length of the minor arc subtended by the chord?
Current Pows s . . . .
Problems Library s Extra: Call the vertex of the sbove triangle which s at the center of the circle C and the other two vertices A and B L
Consteuct rey BC and call the new point of intersection with the circle point D. What's the measure of angle BDA?

Pricing Guide
5
TheAMD.;m;rf eF’uerfm@ Submit your answer fo_A Minor Problem
Drexel OR
Gethelp with A Minor Problent”
ﬁ If you are under 13, you must have pemission from your parent or teacher to participate in this web project. You will be asked

to provids the eraail address of your parent or teacher when you register. At any time, parents or teachers may request that we
remove personal information by witing to removal or by contacting us via postal mail or telephone (800-756.7823 xB0950).

A preview of the following problem is available now:

s = requires * Area of s Rhombus - to be posted January 30, 2006
subscription
to access actual
content

€l @ Internet

i34 Proj... B Micr...

4. To view students’ work, click on “Teacher Office”
and type in your Username and Password.

If you want to score and respond to
student work, be sure that the option
under “Mentoring My Students” is
TURNED ON.
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USING YOUR MATH FORUM MEMBERSHIP

A Francis Bacon High School - Smith, Andrew Student Data - Microsoft Internet Explorer =X
{ Fle Edt View Favortes Tools Help i Address | @) ViR A
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Francis Bacon High School - Smith, Andrew This %ﬁ%
Student Data

GeoPOW | GeoPOW Office | Problems Libr:

Problems Library Office | Change Password

Reminder: Your students should be using the following usemame and password.
student380 vanggherl

Cuwrrent Problem My Students’ Work

A Minor Problem View Work
Support Page

Seoring Guide See the work your students have done in the GeoPOW, including any scores and

replies they have received.

Discussion Group Mentoring My Students
pow-teach Leam About Mentoring Your Students' Work

— ;

‘Talk to other teachers and the Math Forur stafY shout the PoW.

Turming this option off will stop your studsnts' submissions from being assigned to
youas the mentor until you tum it back on.

This optonis off

© 19942006 The Math Forum
Contact Us N

@ Internet

5. Click “View Work” under “My Students” Work”
to check on your students’ progress.

You can only score and respond to
work that is submitted AFTER this
option is active. To respond to prior
submissions, contact the Math Forum
Customer Service (see back cover).

www.manharaa.com



USING YOUR MATH FORUM MEMBERSHIP

MAKING ASSIGNMENTS FROM THE LIBRARY

1. You can select problems that fit your curriculum. Start
at mathforum.org and click “Problems of the Week.”
For the full library, simply click “Problems Library”
and then pick a category.

A The Math Forum Active Problem Library - Microsoft Internet Explorer

i Fle Edt View Favortes Tooks Help  : Address |(&] hitpifjmathforum.orgfibraryfproblemsf MR

Q- © ¥ A ) search Sl Favortes 2 ; Eunks EMF El1wii @) jvedsy E]MFjivecsm [G]Google DU &] Scholar @] Accy

~

= The Math Forum's
4{ A} ACTIVE PROBLEM LIBRARY
A

You are in. You have access to the content in;

IF you know your problem number, enterithere:|___|

Search and browse by service: «
@MATH FUNDAMENTALS ‘ PRE-ALGEBRA

’ ALGEBRA @ GEOMETRY a

Special Libraries
@ DISCRETE MATH "nus & CALCULUS

Search the whole Problem Library:

Find items containing (put spaces between keywords):
r

&] Done | @ Intemet

2. From here, you can search through the problems. You will
input your Username and Password to view a problem.

3. Each problem has a number. You can note that number
and have students go directly to that problem when
they go to the Web site.

Note: As part of your license, you may also print out any problem and
distribute it to your class at any time during the membership term.
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USING YOUR MATH FORUM MEMBERSHIP

WHAT YOUR STUDENTS DO
WHEN THEY USE THE LIBRARY

1. Students go to mathforum.org, then “Problems of the
Week.” To access a Current Problem of the Week, they
just click on “Problem” for the category of math that they
want. To access a problem using the problem’s number,
they enter it on the Problems of the Week page.

2. Students will be asked for the class Username and
Password.

Note: Teachers get this information when their class is set up.

[This step continued on following page]

A The Math Forum Problems Library - Microsoft Internet Explorer
i Fle Edt View Favortes Tools Help i address | @] v A

Qe - © - [x] [B] @ POseath Jgrovores @ 12 éunh @I Eiwii & jvedsy BIMFjvecsm [GGoogle E10U &) Scholar &) Accu

)

Print This Problem

925: Five Digits of Fun «

My thousands digit s the first that is perfect,
But i you're not happy with that,

It's also the product of the first two primes,
According to my precocious cat.

My units digit is the odd of those primes,
And if you look at it and my tens,

You'll find a number divisible by three,
But not by the square of that, friends.

Now let's look at my hundreds and thousands. |
If you examine those two as they're paired,
Youll find they form a number divisible by
An even prime that's been squared.

Now let's look st my body in whole.
Five different digits you see,
In order (or not) you'll find that they are
Divisible by nine, yes sirce!
Can you find the mystery number?
Bonus: There is more than one number that fits this poem - can you find another? |

Submit your answer to_"Five Digits of Fun"

If you are under 13, you must kave permission from your parent or teacher to partcipate in this web project. You will
be asked to provide the email address of your parent or teacher when you register. At any time, parents or teachers may
recquest that we remave i ionby viting to contacting us via postal mail
or telephone (800-756-7823 x80950).

[Privacy Policy] [Texms of Use]

&

& | || ® Intemet

["EhProj.. [ B Micr..  [[chuser.. | 2 The 110" 000 " Al s B8 PM
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USING YOUR MATH FORUM MEMBERSHIP

[This step continued from previous page]
3. Students submit their work by:
A — Choosing “Submit your Answer”

B — Selecting “Who are you?” (to work alone or in
groups) and the name of their state, then “On
to next step”

C — Selecting the name of their school under
“Where do you go to school?” then “On to next

step”

EEX

/A Submit Solution - Microsoft Internet Explorer.

ViR A

i Fle Edt View Favortes Tools Help i Address | @)

Qoeck - ©  [¥] [ B POsewr Jipravones @ L éuw B @i Ejveday BIMFfvecsm [G]Google E10U ] Scholer &) Accu

&
AMath Forum Project

A Problems Library
ZX0 /> Submit your Answer

b=

Submit your answer to 925: Five Digits of Fun

‘Who are you?

» @ |1 person v (click for more choices)
oR

O ayear-long team or class identified by group name)

If you are not sure of the difference between | or more individuals or a team, please read our help
document!

‘Where do you go to school?
If you're not a student, select your home location.

<choose location> v+ «

*= reqired information

- (i )

The Math Forura
Contact Us
@ 10049006 The Math Fomm. ™
@ Internet

] Done

@ Eud.. | @cal. i Proj... | KdMicr... | cfuser.. | Zsub...
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USING YOUR MATH FORUM MEMBERSHIP

2 Submit Solution - Microsoft Internet Explorer.

Fle Edit View Favortes Tools Help i Address | @] html v
Qe - ) [¥] B @ POserh Yoraoies @@ 1L uns EIv Eliwi ey Bl ivecsn [Cloooge Elou ] scholar ] Accu
Problems Library

Subinit your Answer

Enter yow personal information

Your name, age, and school will sppear on the posted solutions for each proble for which your
issi the minimmum requis Your email address will not appear publicly, and we will

not share this information with anyone.

You may use your full name, your first name and last initisl or your initials. We ask that you do not use
a fake name.

Please use a complete email address! It should contein a user name and & host, and look something like
user@host. donain. If you do notinclude one, we cannot reply to you. If you don't have one, use the
address of yourteacher o parent.

Attention AOL Users!| Your Parental Control settings may not allow us to send you email. If you don't L
get areply from us pretty quickly, it's probably because your address is incorrect or your settings are
wrong, If you need help, please read our AOL mail help document .

\
\:«

First name:

Last name:

Email:

\
\
\
Retype Email: [

Ager * (click triangle for more choices)

Grade level/math ‘

&]Done | | @ Intemnet

<

D — Filling in personal information (first time only)
and “On to next step”

11
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USING YOUR MATH FORUM MEMBERSHIP

A Submit Solution - Microsoft Internet Explorer
! Fle Edt View Favorites Tools Help i Address | @] i - v|E 7

Q- © XA & SO search 5/ Favories @ .‘\} Lunks ZIMF Blinwiki &) jvelay E]MFjivecsm [G]Google DU &] Scholar &] Accu

>

Your solution:

l Iﬁ')ﬂ?ﬁﬂ‘.‘ﬂﬂ“jﬁe&i@z&@:ﬂm{i‘imﬁ
- ion: completely describe the process you used to solve this problem:*

Display long answer as @ text O html [ PreviewYourLong Answer | «
Strongly recoramended when subritting HTML subissions

You raust be using a browser that supports JavaSeript to use this foature.

If you would like to have a copy of your solution sent to your teacher or parent, enter their email address
below.

cc! |

If youive created animage as part of your solution, you may upload it here. For help, read our Graphics Help
Page. Please choose the image type and click "browse" to locate your file.

Image type: | <none> v |(Browse.. =

* = required information

& | @ Internet

@ cal... 4 Pro... B Mic...

E — Typing in a solution and “Submit solution”

Notes: They will receive an e-mail with a link allowing them torevise
their work. Teachers can see students’ revisions, and if “Assess
Your Own” is turned on, make comments through “View Work”
in the Teacher’s Office.

After students submit their solutions, they can use the “Check
Answer” function to see right away if they were on the right

track, and proceed to revise if they choose.

12
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Step 2
GETTING AROUND THE SITE

links to many exciting math-related sites. Here are
some of the areas of interest you’ll find in your
Library for you and your students:

The Math Forum is a rich online community with

Current Problems of the Week

Every two weeks, one new problem is posted in each
of the four categories: Math Fundamentals, Pre-Algebra,
Algebra, and Geometry. Each problem accepts submissions
for two weeks. After the problem is closed, students can
see a full solution to it.

Students can work in groups to meet the challenge.
Give them the excitement of responding online, working
with a mentor to revise their solutions, and striving to see
their names posted on our gold or silver list of expert
problem solvers!

Active Problem Library

Your purchase of the Elementary or Secondary
Math Forum Problems of the Week Library will give you
access to two of these four categories:

e Math Fundamentals
* Pre-Algebra
* Algebra

* Geometry

13
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GETTING AROUND THE SITE

Look for the yellow “active” icon, which indicates
problems that accept submissions from students. Depen-
ding on your membership, students may be able to submit
to an online mentor, and they can revise their responses
as many times as they want. You can score your students’
submissions online, viewing and tracking all responses
and revisions. Alternatively, students can work with
pencil and paper.

Mentoring Feedback to Student Responses/Revisions

Mentoring is a key that opens the door to an exciting
new world of mathematics online learning. Mentoring
supports your teaching while offering students a challenging
relationship with a trained mathematics mentor who will
guide and support their efforts. Struggling students, high-
performing students, special-needs students—all will
benefit from the experience and enjoy using their computer
skills to advance their math and communication skills.

You may prefer to mentor students yourself or have
an assistant or teaching aid review students’ responses
and provide feedback to them online or in person. All you
need to do is use the Scoring Rubric to assess their work.
You can view their work anytime from your Teacher’s
Office page, and they can submit solutions and revisions
at school, at home, in technology class, or anywhere there
is Internet access.

This gives you many different ways to use the
Problems of the Week and to embed them in your lesson
planning and student assignments. Of course, small
groups can combine efforts and compose responses for
submission, discussion, or online mentoring.

14
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GETTING AROUND THE SITE

For more information about mentoring, go to
mathforum.org/pow/mentoring.html

Teacher Support Pages

Check the Teacher Support Pages to see specific
topics that students will review when solving the problems.
Problems will vary in difficulty. You might select problems
that challenge your students. Or you might choose easier
problems that address topics they are comfortable with
and focus on the writing and communication of mathe-
matics. You can tailor the selection to fit your purpose in
using the problems.

Find additional Problems of the Week that relate to
the one you are using in class. The selections allow you
to choose simpler problems to use as warm-ups to help
your students get started in this process or more challeng-
ing problems for students who are ready for more. Also,
find Ask Dr. Math questions and answers, which explore
your math content in more depth.

Find alignments to the NCTM standards and Math
Tools with links to all sorts of great online tools so that you
can enrich your math classroom with technology support.

Walk through the steps to scoring your students’
work using the Math Forum Rubric, which is based on
national and state standards for assessing problem-solving
strategies and communication skills.

15
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GETTING AROUND THE SITE

Ask Dr. Math

Ask our Dr. Math experts and professional volunteers
your questions! Responses are thoughtful and supportive —
and fun! The archive of Dr. Math FAQs (Frequently Asked
Questions) offers comprehensive explanations in every area
and on every level of mathematics.

Teacher2Teacher

Join in online discussions about math-related topics
with your colleagues.

Check out the Teacher2Teacher FAQs for in-depth
exploration of topics that may challenge your students.

Teacher Exchange

Save time planning lessons with innovative lesson
plans written by your colleagues on a wide array of math
topics and levels.

Math Tools

Find a catalog of online math tools to use when
solving Problems of the Week and bring technology into
your classroom.

Internet Mathematics Library

Search an online library of the best sources of information
on mathematics and mathematics education.

16
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Step 3
CLASSROOM TIPS

your classroom in many different ways:

You can tailor your use of these problems to enrich

 Students can work online in groups or as individuals
from home, in computer class, or in the library.

* You can print out the problems and have students work
in groups, pairs, or individually with paper and pencil.

e Startby showing the class a sample problem and walking
through the process together: first, understanding the
problem; then planning a strategy; and finally, explain-
ing the solution. Don’t forget to reflect on the solution
the class has reached. Was it the best strategy? Are there
other strategies that would have been quicker, simpler?

* Solve your first Problem of the Week in a few large
groups or as an entire class.

» Explore different processes for arriving at a solution.

» Ask students to write out how they thought through the
steps to reach their conclusions.

* Discuss the Scoring Rubric as a way of measuring the
success of the process, as well as the results. Have students
score responses themselves and discuss them as a class.

e Give students their own copies of the Rubric and
create a large rubric on poster board to put on the wall
as a readily available reference and reminder for you
and the class when discussing problem solving.

17
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CLASSROOM TIPS

Move from working in large groups, to small groups,
and then as individuals.

Create groups in which students’ abilities vary.
Encourage stronger students to mentor the others.
This usually happens as a natural result of coopera-
tive learning.

Select problems that relate to the week’s work.

Problems related to a single topic are at a variety of
difficulty levels so that you can meet the needs of
struggling, grade-level, and more advanced students at
the same time.

Schedule a routine time frame for solving problems.
For example, give students one week to write their
responses. The second week will give them time to
receive mentoring feedback from you or another
approved mentor online or in class. You can adjust
the time frame to suit your other classroom activities,
depending upon how well your students are able to
complete the assigned problem.

Multiple problems may be assigned, but it is best to
start with one problem to ensure that students are
adequately oriented in the process and rubric.

Create competitions among groups, classes, even
schools—and post your winners! Let the winners from
last week become the “Math Doctors” for the next one.

18
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Step 4
ASSESSING STUDENT RESPONSES

ere are a few simple guidelines for writing
solutions to non-routine problems:

1. Understand the problem. Reinforce literacy
strategies to help students understand what is
being asked. Read the problem aloud in class,
and check for understanding.

2. Form a strategy. Students may work in groups or
with a partner initially to develop a strategy for
solving the problem. Students must explain how
they solved the problem, not just how they got
the final numerical answer, even if it’s right!
Students need to know that they may select
different strategies to find the correct solution.
Whichever strategy they select, they must
explain it step-by-step, writing the calculations
they used to find the solution.

3. Communicate the problem-solving process.
Students must explain in writing why they chose
a certain strategy and how they used calculations
to arrive at their solution. Students should then
reflect on their own solution and share their
explanations verbally and in writing. Was it a
good strategy? Could they have arrived at the
same solution another way? Is there a preferred,
or best, strategy for this problem?

19
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Step 5
SAMPLE PROBLEM OF THE WEEK

which students find the solution using multiple

Take a look at this sample problem and responses in
strategies:

Puzzle 3247: Eating Grapes

On Monday Angela ate some
grapes. On Tuesday she was hungrier and
ate six more grapes than she ate on
Monday. Each day that week she ate six
more grapes than the day before. After she
had eaten her grapes on Friday she had
eaten 100 grapes in all.

How many grapes did she eat on
Monday?

ﬁ&j applied a guess-and-check strategy and adjusted his guesses \
based on the results of his test. He used his understanding of odd
and even numbers (parity) to make better guesses.

From: Aj

Angela ate eight grapes on Monday. The answer to extra was on a
Wednesday.

The stategy I used to figure out the problem was guess and check.
I started out with 14 grapes on Monday. I had started out with an
even number because I knew that when you add six the next
number number would be even. I also knew that the ones digit
would end with 0, 2, 4, 6, and 8 which would equal. The answer
was 130 so I knew I had to have a lower number. This time I
chose 4, but that equaled up to 80. So then I knew that I had to
have a higher number that is less than 14. So I chose 8. This was
then the correct answer.

Q+6=14, 14+6=20, 20+6=26, 26+6=32, 8+14+20+26+32=100 /

20
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SAMPLE PROBLEM OF THE WEEK

/Oliver used a direct strategy. He found the sum of all the extra \
grapes eaten beginning on Tuesday, subtracted it from the total
of 100 grapes, and knew the remaining grapes needed to be
distributed equally among the five days.

From: Oliver

Angela ate 8 grapes on Monday.

On Monday Angela ate 8 grapes. To get this answer I started by
knowing that each day she eats 6 more grapes than theprevious
day. From this information I know that on Tuesday she ate 6 more
grapes than on Monday, on Wednesday she ate 12 more, on
Thursday she eats 18 more, and on Friday she eats 24 more
grapes than on Monday. NextIadded 6 + 12 + 18 + 24. This
equals 60.

This tells me that if she ate 0 grapes on Monday then on Friday
she would have eaten 60 grapes. Then I subtracted 60 from 100.
This equals 40. Then since I had already added the six more for
each day all I had to do was divide 40 by 5. This equals 8. Next I
added 8 grapes to each day. That told me that on Monday she ate
8 grapes, on Tuesday 14 grapes, on Wednesday 20 grapes, on
Thursday 26 grapes, and on Friday she ate 32 grapes. Then I
QddEd all these numbers together and got 100 grapes.

J

21
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SAMPLE PROBLEM OF THE WEEK

élke used informal algebra. By counting all the sixes, he made \
his calculations easier.

From: Jake

Angela ate 8 grapes on Monday. For the extra the answer is the
10th day, the second Wednesday. This is how I solved the main
question:

Monday she ate G. Tuesday she ate G+6.
Wednesday she ate G+6+6. Thursday she ate G+6+6+6.
Friday she ate G+6+6+6+6.

During the week all together she ate 100 grapes. If you add each
of the days above you get 100.
(5xG)+(10x6)= 100 (5xG)+( 60 )= 100 100-60=40

\5xG=40 5x8=40 so G=8 /
\

/Sam used algebra, writing clear explanations for each step he took.

From: Sam

She ate eight grapes on Monday. Problem Solving Approach:
Express the un-known in terms of the known

Un-known: M = number of grapes eaten on Monday
Known Facts:

100 = total amount of grapes eaten by Friday

6 = the number of additional grapes eaten each day

Formula:

Monday M Tuesday M+6 Wednesday M+12
Thursday M+18 Friday M+24 Total 5M+60 =100 grapes
Take 60 away from both sides. 5M = 40

To even it out divide both sides by 5. M =8

-
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Step 6
RESPONDING TO STUDENTS ONLINE

ASSESSING RESPONSES USING
THE MATH FORUM SCORING RUBRIC:

e provides an overview of the Math Forum’s assessment for the
student

* makes it easy for mentors and teachers to quickly review a
student’s work

* helps mentors and students understand expectations

The rubric has two major categories:
Problem Solving

e Interpretation: Interpret the problem correctly and attempt to
solve all of the parts.

e Strategy: Pick a good strategy and apply it well — achieve
success through skill instead of luck.

* Accuracy: Get the calculations and details correct, including
writing correct statements and equations.

Communication

* Completeness: Explain all the steps taken to solve the problem.

e Clarity: Explain the steps in such a way that a fellow student
would understand, and make an effort to check formatting,
vocabulary, and spelling.

¢ Reflection: Check the answer, reflect on its reasonableness,
summarize the process, and connect it to prior knowledge
and experience.
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In each category, you choose the category that best describes
the student’s work. Short descriptions of the levels are:

V¥ Novice: “Just starting out”

Apprentice: “On the right track, but not quite there”
V Practitioner: “Got it”
V Expert: “Wow! Above expectations in some way”

For more information on the rubric, go to:
mathforum.org/pow/scoring.html

REPLYING TO STUDENTS
TO HELP THEM REVISE AND REFLECT:

e Can they describe the process they used to arrive at their
solution?

e Did they find a good strategy but lack complete understand-
ing of the problem?

e Can they think of another way in which they could have
reached the same solution?

To learn more about how Problems of the Week are scored, go to:

mathforum.org/pow/teacher/assessown/scoreandreply.html

About The Math Forum@Drexel University

The Math Forum is a leading center for mathematics
and mathematics education on the Internet. Established in
1993, The Math Forum with the support of Drexel University
has helped more than 100,000 students through our online
mentoring programs to excel in mathematics. Our community
includes teachers, students, researchers, parents, educators,
and citizens with an interest in mathematics and math educa-
tion. We provide state-of-the-art resources, materials, activities,
person-to-person interactions, and educational products and
services that enrich and support teaching and learning in an
increasingly technological world.
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