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Mastering Math Facts
A structured program of sequential practice
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OVERVIEW OF MASTERING MATH FACTS

Mastering Math Facts is a structured program for sequential practice of math facts.
Successful practice on math facts requires that students practice and learn few enough facts at a
time so that they can simply remember or memorize the answers. Facts in Mastering Math
Facts are introduced in sets of two and their reverses. The program is structured the same way
for all four operations (addition, subtraction, multiplication, and division) so teachers can
implement a simple daily routine that can be followed all year. Quicker learners can move onto
master higher operations, e.g., division, while slower students proceed at their own rate without
disrupting the routine. Each day’s routine practice should take no more than six or seven
minutes of class time. See the next page for a more detailed description of the steps of
implementing Mastering Math Facts.

The program’s daily component consists of one-page practice sheets lettered A-Z. The
top half of each page gives practice focused on 2 facts and their reverses. Then the bottom half
is a timed test on all the facts learned thus far. If the student does not pass, s/he repeats the page
again the next day. If the student passes 40 problems correct in one minute, s’he goes on to the
next page.

The next page adds only two more facts and their reverses to the ones already mastered.
This gradual accumulation of small numbers of facts to be learned each time is the unique feature
that makes work in Mastering Math Facts so successful and motivating for students. The
routine is the same the following day: students practice on the top half-focused on the facts
learned thus far, then take a timed test on the bottom half. Students record their efforts on a
rocket chart on which they color in lettered squares for each sheet they pass.

There are placement tests (called “Where should I begin in ...?”" test) for accelerating
students into an operation in which they already have some proficiency. Because not all children
can write the answers to 40 problems in one minute there is a test of writing speed titled “How
fast can you write?” The results indicate what accommodated goals (see the Goal Sheets) are
appropriate for students who can't write fast enough to answer 40 problems in a minute.

Students with such adjusted goals are expected to always meet or beat their previous best to pass.

Within each operation there are also ten progress-monitoring tests of ALL the facts
(called 2-minute timings). Every week or two students take these two-minute tests and graph the
results on the Graph of My Progress provided. This enables the teacher and students to keep
track of their progress in memorizing these facts. The graphs can also be used for IEP goals and
objectives as well as for evidence of learning for Title 1 plans.

Coloring in the rocket chart gives an opportunity for children to savor their incremental
successes. Additional recognition of student success can be given in the form of certificates.
Parental assistance in practicing can be promoted by use of a parent letter. Extensive directions
and suggestions for successful implementation follow this overview.
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Steps of implementing Mastering Math Facts

Begin with initial assessments
1. Administer the one-minute test, “How fast can you write?”.
2. Use standard or alternative goal sheet to select goals for each student based on writing

speed.
3. Begin the whole class at Set A or administer the
“Where should I begin in . ..” test (one for each operation).

Establish the Daily Routine
1. Each student has the lettered sheet on which they’re working.
2. Each student has an answer key packet.
3. Students practice in pairs for 90 seconds to 3 minutes each.
a) One student says the facts and the answers on the top half of the sheet.
b) Partner with answer key gives corrective feedback.
c) Then students switch roles.
Students write their goal for the 1-minute timing at the bottom of the sheet.
One-minute timing/test on the bottom half is administered to whole class.
All students fill in the date on the rocket chart.
Students who pass—meet or beat their goal (previous high score):
a) turn in sheet to teacher for checking
b) move on to a new sheet the next day
c¢) are recognized in some way (“‘Stand up, take a bow!”)
8. Student who do not pass:
a) keep sheet and take it home for homework practice
b) do the same sheet again the next day.

Nowvk

Routine for Weekly 2-minute timing

Give all students the same 2-minute timing.

Teacher administers timing for 2 minutes

Students correct each others timings ‘

Have students chart their scores on the Graph of My Progress.
Recognize anyone who beats their previous best score.

SNk WD
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PREFACE: WHEN TO BEGIN MATH FACTS MEMORIZATION
Addition. You may begin practice on memorization of the addition facts as soon as students are
able to correctly “find the sum” of any addition fact up to 9 + 9 without difficulty (as soon as
they can “count on”). This is the conceptual or procedural understanding of what addition is all

about. Once the kids can do this, they are ready to begin memorization of math facts.

Subtraction. You may begin memorization practice of the subtraction facts as soon as students

have learned two things.

1) Students are able to correctly subtract any subtraction fact up to 18 — 9 without difficulty.
Again they need to have the conceptual understanding of subtraction first before beginning
memorization. But you can tell they have this understanding if you can give them any

subtraction fact and with enough time—they can figure it out.

2) ALSO children must have finished memorizing the addition facts, before embarking on
memorization of subtraction facts. They can certainly start learning the concept, and work on
figuring out subtraction facts while they are memorizing the addition facts. But no timed tests or
attempts to memorize subtraction until you are certain they have learned addition facts (e.g.,
completed the Addition portion of Mastering Math Facts). Trying to memorize both types of
facts at the same time can lead to proactive and retroactive inhibition—a special kind of
confusion that inhibits learning and discourages learners. This phenomena is so common in 2™
grades that there is a myth that subtraction facts are harder to memorize than addition facts. For
children to learn the facts in number families you need special fact-family worksheets, see

Mastering Math Fact Families.

Multiplication. You may begin practice to memorize multiplication facts as soon as students
are able to correctly figure out any multiplication fact up to 9 X 9 without difficulty. It doesn’t
matter what method they use—arrays, successive addition, skip counting. As long as they can
figure out the answers reliably—then they understand the concept well enough to begin
memorization of multiplication facts. Children up through 3™ grade should wait to do

multiplication until after they have mastered the addition and subtraction facts.

However, starting in 4™ grade multiplication has priority. Begin memorization of

multiplication facts, even if students are still counting on their fingers to figure out addition and

subtraction facts. This is a matter of “triage” because you cannot be sure that any other teacher
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will do math facts to fluency. And if only one operation is learned to fluency or automaticity, it
must be multiplication. Multiplication facts are needed for a) multiplication problems, b)
division problems, and c¢) most importantly fractions. Students who are not automatic with
multiplication facts can’t follow what’s going on when shown how to reduce fractions, find
equivalent fractions, or even add and subtract unlike fractions. And if they can’t learn fractions
they won’t succeed in algebra or do well on the SAT or get into a good college. What’s more
multiplication facts can’t be counted on fingers (except the nines). And somehow, learning
multiplication facts is more “cool” than learning addition and subtraction facts when you’re

older.

Division. You may begin students on memorization of division facts as soon as students have

learned two things.

1) They understand division well enough to be able to correctly figure out any division fact

up to 81+9.

2) AND they have finished memorizing the multiplication facts—for the same reasons as in

addition and subtraction.
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PART I: HOW TO PLACE STUDENTS IN THE SEQUENCE

Assessment material

The assessment for starting this math facts program consists of two basic tests. The first
test is an assessment of writing speed titled “How fast can you write?”” which is used to establish
initial goals for all timings and the placement assessment. The writing speed test score is
translated into daily goals by one of two goal sheets. The second test is a placement test titled
“Where should I begin in ...[Addition, Subtraction, Multiplication, or Division]?” The

assessments and the selected goal sheet need to be copied for each student who is to be placed.

o The page titled “How fast can you write?” is a test of the writing speed of students. Students
who are unable to write quickly (slower fine motor skills) cannot be expected to complete as
many fact problems during a timing as students who can write quickly. These pages are

designed to determine the speed at which students can write.

e The goal sheets convert the writing speed information into appropriate goals for fluency in
writing answers to math fact problems. One is for one-minute timings and the second is for
alternatives to one-minute timings that allow the children to develop more rigorous goals

than the minimal 40 problems per minute.

e The “Where should I begin in...?” test assesses the specific facts of parts of the sequence to

determine where students should begin.

e Two kinds of charts are included for students to keep track of their progress in the program.

More detailed instructions follow.

How fast can you write? This page is a 1 minute timing to determine the rate at which

students can write numerals.

NOTE: Be aware of any students who do not pass a timing within the first week. Such
students should either be moved back to a lower part of the sequence or have a re— test of their

writing speed and their goals adjusted if warranted.
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The directions for the “How fast can you write?” test are on the sheet. Read these aloud.
Do not allow any students to start ahead of time as this will invalidate their score. Also make

certain that all students have pencils ready to use before they begin.

After the 1 minute is up, stop everyone and have them count the number of boxes they

copied. This score should be written on their sheet and their names put on the top.

GOAL SHEET—STANDARD ONE-MINUTE TIMINGS—Wahat are your goals?
The next sheet is a goal setting page for timings. The goal sheet asks students to find their score
(number of boxes they copied) from the “How Fast Can You Write?” test. The goals are in a
horizontal line to the right of the boxes copied number. Students should first mark the row then
circle the entire row which gives them their goals. The numbers from each column then translate

nto the place at the bottom of the sheet marked “Write your goals here.” Once completed the

goal sheet (with student name at the top) should be stapled inside their math facts folder for easy

reference each day, and update as they reach new goals.

The student’s goal is always to meet or beat his or her previous best. Please note that
the student’s goals increase from the initial level as they beat their goals and improve on actual
timings. For example, a student may begin with a goal of 36 correct on a 1 minute timing. A
few days later that student answers 38 facts during the 1 minute timing. Thirty— eight becomes
the student’s new goal, replacing 36. In all future timings on the later sheets the student must

answer 38 (meet previous best) or more than 38 (beat previous best) to pass the timing,

What is the purpose of the various goals on the GOAL SHEET?

e The 15 second timing goals will be used in the placement part of the assessment (Where

should I begin in...?). This will be explained next.

e The 1 minute timing goals will be used for the daily 1 minute timings at the bottom of the
practice sheets. (The daily 1 minute timings are a test to see if the student has mastered

all of the facts learned so far — and is therefore ready to be introduced to more facts to

learn). Remember these are initial goals only and are to be revised upward as soon as

students show the ability to complete problems at a faster rate.
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e The 2 minute annual goals is used to suggest an appropriate end— of- the— year— goal for
the weekly progress monitoring—which is a 2 minute timing on ALL the facts. This is
the number of facts we expect the student could answer in 2 minutes, if he/she had

learned all the facts in the operation. More on that later.

GOAL SHEET—ALTERNATIVE LENGTH TIMINGS (for more rigorous goals).

We have found that many students learn the math facts with enough skill to go faster than
40 problems per minute. And we know that the faster students become, the easier time they will
have in higher levels of math. However, because there are only 40 problems on the bottom half
of the sheet, during a one-minute timing students who could do more than 40 problems per
minute run out of problems. Therefore, if a teacher wants students to have more challenge than
is provided by only being able to answer 40 problems in one minute, then the teacher must

shorten the length of the timings.

If the one-minute timing is shortened to 45 seconds then students could get up to a rate of
53 problems per minute, before they run out of problems during the timing period. If the one-
minute timing is shortened to 40 seconds, then students could get up to a rate of 60 problems per
minute before running out of problems. Sixty problems per minute is an excellent rate for
children to achieve. If the one-minute timings are shortened to 30 seconds then rates as high as

80 problems a minute—which is excellent even for adults are achievable.

The alternative goal sheet gives starting point for each of these three alternative length
timings. These starting points are the same rate as in the standard goal sheet. The only
difference is that there is more room for improvement within the limit of the 40 items on a page.
For example, Frank copies 36 boxes on the “How fast can you write?” test. His standard goal for
a one minute timing would be 34—a rate of 34 problems per minute. Say Frank’s teacher wants
the children to have a little bigger challenge and so chooses to use the alternative length timings.
The teacher gives Frank the alternative goal sheet and Frank circles the row for 36 boxes. If
Frank’s teacher decides to use the 40 second timing instead of the one-minute timing Frank can
find his goal on the Goal Sheet for Alternative length timings. Frank reads across and sees that
his goal is 24 problems in the 40 second timing. This is the same rate of 36 problems in 60

seconds—so Frank isn’t being asked to go any faster. But should he be able to do so he could
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keep improving his goal, by beating his own personal best. Frank might eventually be able to

reach a rate of 60 problems per minute—by doing 40 problems in 40 seconds. But Frank would
only have his goals move upward from 24 in 40 seconds when he demonstrated the ability to do
more. All Frank has to do is meet or beat his previous best, and if he’s capable of improvement

his goals will move upward gradually.

Especially slow writers: Students who copied 24 or less boxes in the minute may not
have understood the task and should be re- tested and more closely monitored. If, in fact, they
are not capable of writing any quicker they need to learn how to write numerals faster before
they begin this program. Students who write this slowly (24 or less boxes in 1 minute) will not
be able to complete enough problems in the time allowed to benefit from the practice; nor will
they be able to really demonstrate fluency in memorizing the facts. Place them in a program to
structure their practice writing the digits 0-9 until they are fluent. Our program to do this is
called, Mastering Numerals. Mastering Numerals uses the same daily routine of practice as the
math facts program, where students practice for a few minutes and then take a timed test, until
they finish that program. Later, you can retest them on the “How fast can you write?” test and

then place them into Mastering Math Facts or Mastering Math Fact Families.

Where should I begin in Addition, Subtraction, Multiplication, or Division? These
assessments consist of a series of 15— second timings. They can be found at the beginning of

each operation. They are “placement tests” that will help you place students further along in the

sequence of facts.

These placement tests are optional. The alternative is to have all your students start at the
beginning with Set A. I would not recommend using this “placement” test in situations where
few of the students have had opportunities to practice memorization of math facts, or to practice
memorization of this operation’s facts. Starting children at the beginning of the operation will
not slow them down much. When children already know some facts, they will usually pass those
sheets on the first try. Children who are moving along, passing one sheet a day, soon find

themselves on sheets that require some study.
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It is imperative that students do not begin a timing until you say “Go” and that they stop
immediately upon “Stop.” If you cannot make your students abide by the starting and stopping
times the scores will be useless and the placement will be incorrect. If you have this problem
(students starting early or continuing to mark answers after time is up) then these students (or all
students) will need to either start at the Set 1, or be tested in small groups where compliance with

the time restraints can be assured.

Because the tests are so short, there is not much time for frustration. Therefore it is OK
to have everyone try all parts and then score them later. You could have students exchange

papers and grade them in class.

Placement rules. A student who meets his/her goal for a 15— second timing on each part

(Sets A—F, G— L, etc.) passes that portion of the sequence. They are assumed to have
memorized those facts fluently. Any student who exceeds their goal on the first portion of the
test has thereby established a new 15 second goal-—they must do as well on the next 15 second
test to pass. Next the student should take the test on the next part. They are to begin instruction
with the first practice page of the first set they do not pass. Any errors or any skipped problems
on the placement tests is an automatic “do not pass” and the student should be sure to study those

facts.

Placement example: Billy copied only 21 boxes in the 1 minute test. According to the

goal sheet, Billy’s goal for a 15 second timing was 8 items correct. On Sets A~ F he answered 9
correct, so he passed that set. He also set himself a new goal, of 9 correct. On the test for Sets
G- K he answered 8 correct, which was not passing, because it did not meet or beat his previous
high score. Therefore, Billy should begin instruction with Set G. Even if Billy got 9 correct on
Set L— P he should still begin on Set G and then work his way up the levels.

Even if you choose to start all students at Set A, you would still need to have students
complete the “How fast can you write?”” assessment. That information would still be needed to
set appropriate goals for the timings, but everyone could start instruction together on the same

page.
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PART II: HOW TO TEACH STUDENTS THE FACTS

The sequence of facts. Within each operation there is a sequence for introducing and
learning the facts. The actual sequence is included at the end of these directions. The sequence

differs from the usual sequence for several reasons.

1) Facts are introduced at a rate of two facts and their reverses per sheet so that students
do not have too many to learn at one time. Most students who fail to learn math facts have been
introduced to the facts at too fast a rate. When facts are introduced too quickly, students begin to
confuse new facts with previously introduced material. That is another time when proactive and
retroactive inhibition develops. Then the student has that special kind of confusion which causes
it all to become a blur. Students are confusing new facts with old facts, and fail to learn

anymore.

2) Some of the “more difficult” facts are introduced about midway during the sequence
so that students can get more practice with these facts. Research seems to indicate that the “more
difficult” facts are only harder because they are learned late in the sequence and have more facts

with which to become confused.

Developing automaticity with math facts. The purpose of practice on math facts is to
learn them to the level of automaticity. What is automaticity with math facts and why is it

important?

Automaticity is the third stage of learning. First we learn facts to the level of accuracy—
we can do them correctly if we take our time and concentrate. Next, if we continue practicing,
we can develop fluency. Then we can go quickly without making mistakes. Finally, after
fluency, if we keep practicing we can develop automaticity. Automaticity is when we can go
quickly without errors and without much conscious attention. We can perform other tasks at the
same time and still perform quickly and accurately. Automaticity with math facts means we can
answer any math fact instantly and without having to stop and think about it. In fact, one good
description of automaticity is that it is “obligatory”—you can’t help but do it. Students who are
automatic in decoding can’t help but read a word if you hold it up in front of them. Similarly
students who are automatic with their math facts can’t help but think of the answer to a math fact

when they say the problem to themselves.
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Why is automaticity in math facts important? Because the whole point of learning math
facts is to use them in the service of higher and more complex math problems. We want students
to be thinking about the complex process, the problem-solving or the multi-step algorithm they
are learning—not having to stop and ponder the answer to simple math facts. So not only do we
want them accurate and fast (fluent) but we also want them to be thinking about other things at
the same time (automaticity). One characteristic of students who lack automaticity in math facts
is that their math work is full of simple, easy-to-fix errors. We used to call these “careless
errors.” But these errors stem from not knowing math facts to automaticity—the student can
either focus on getting the facts correct or on getting the procedures correct—but cannot focus on
both at the same time. So helping students learn math facts to automaticity will improve their
ability to learn and retain higher order math skills—because they won’t be distracted by trying to

remember math facts.

The top half of the practice sheets (Practice on facts through Set ...). The top half of
each sheet is designed to provide practice which is concentrated on the most recently introduced

facts. This practice should last no more than about three minutes for each student.

At the very top of the page are the “new” facts that are being introduced on this page.
Students should be able to figure out the correct answer to the “new” facts before beginning
practice. Tell students, “If you have a new sheet today, before you begin practice you MUST
figure out the answer to the facts at the top of the page!” If you have a homogeneous group (all
working on the same set) you should provide a few minutes of guided practice on these three or

four “new” facts each day until your class moves on to the next page.

The top half of the practice sheets function the same way as practice with flashcards.

Allow 3 to 6 minutes for practice.

There are at least five methods of practice which can be used on the top half.

1)  Recommended method—students practice orally in pairs.

e One student has a copy of the answer key and functions as the checker while the practicing

student has the problems without answers. The practicing student reads the problems aloud

and says the answers aloud. It is critical for students to say the problems aloud before saying
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the answer so the whole thing, problem and answer, are memorized together. We want
students to have said the whole problem and answer together so often that when they say the

problem to themselves the answer pops into mind, unbidden.

e A master answer key is provided—be sure to copy it in a distinctive color to assist in
classroom monitoring. Also copy all the sheets needed for a given operation and staple into a
booklet format. Then answer keys will be the same regardless of the set of facts on which a
student is working. This allows students from different levels to work together without

having to hunt up different answer keys.

e The checker watches the answer key and listens for hesitations or mistakes. If the practicing
student hesitates, even slightly, before saying the answer the checker should immediately do
the correction procedure, explained below. Of course, if the practicing student makes a

mistake, the checker should do the correction procedure.

o The correction procedure has three steps. One, the checker interrupts and immediately gives
the correct answer. Two, the checker asks the practicing student to repeat the fact and the
correct answer at least once and maybe twice or three times. Three, the checker has the
practicing student backup three problems and begin again from there. If there is still any

hesitation the correction procedure is repeated.

e This correction procedure is the key to two important aspects of practice. One, it ensures that
students are reminded of the correct answers, so they can retrieve them from memory—rather
than having to figure them out. (We know they can do that, but they will never develop
fluency if they continue to have to “figure out” facts.) Two, this correction procedure focuses

extra practice on any facts that are still weak.

e Note: If a hesitation or error is made on one of the first three problems on the sheet, the
checker should have the practicing student do the next three problems and then go back to

the one that was corrected and if answered without hesitation, begin again from there and

work forward again.

e Each student practices a minimum of 90 seconds. After a couple of weeks of good “on-task™
behavior you can “reluctantly” allow more time, say 2 minutes. Later you can allow them 2

and one half minutes, and then later if students stay on task, up to about 3 minutes each.
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e After the first student practices then students switch roles and the second student practices for
the same amount of time. It is more important to keep to a set amount of time, than for
students to all finish the top half. It is not necessary for students to be on the same set or

even on the same operation, as long as answer keys are provided for all checkers.

e Practicing students should say both the problem and the answer every time. This is important

because we all remember in verbal chains.

e Saying the facts in a consistent direction helps learn the reverses suchas3+6=9and 6 + 3

=9.

o To help kids with A.D.D. (and their friends) the teacher can make practice into a sprint-like
task. “If you can finish the top half, start a new lap at the top and raise your fist in
celebration!” Recognize them as they start a second “lap” either with their name on the board
or oral recognition— “Jeremy’s the first one to get to his second lap. Oh, look at that, Mary
and Susie are both on their second laps. Stop everyone, time is up. Now switch roles and

raise your hand when you and your partner are ready to begin practicing.”

e Here’s how to teach students how to do this kind of practice—and get them to comply with
the procedures as well. Model how to do this in front of the whole class. At first you should
the checker with a student from the class making pretend mistakes, and you tell students the
three steps to the correction procedure as you model it. Next you be take the student role and
call on students to be the corrector. Make both hesitations and mistakes. Make sure the
student corrects with all three steps of the correction. If they don’t do part of it, prompt it
until they do, then give more hesitations or mistakes for that student to get to demonstrate the
correction procedure the right way. Once a student has demonstrated the right procedure for
corrections, move on to another student. Keep this up for the usual 5 to 7 minutes allotted
for math facts moving from child to child having them demonstrate the correction procedure.
If you do this kind of modeling for a few minutes a day for several days students will begin
to ask you if they can start doing the practice now. Try telling them that doing practice “the
right way” 1s really “hard” and you’re not sure they can do it “the right way” yet. Continue
modeling for a few minutes a day for a few more days—not letting students actually start

practicing. By the time you actually “allow” them to practice—they’ll be so anxious to prove
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to you that they know how to do practice “the right way” that no one will even consider

doing it any other way.

2) The teacher can lead practice with a group that are all on the same set.

e In this style of practice the teacher leads practice with all students together on the same set.
The teacher can either keep the class together, or keep a group together or form an ad hoc

group of students who happen to be working on the same set of facts.

e The advantage of this kind of practice is that it ensures that all students are practicing. It is
also an efficient way to teach students how they are supposed to practice. As such a teacher

might want to begin with this kind of practice before going to paired practice.

o If the teacher wants to keep the group together, they would all have to progress at the same
rate. This means that no one in the group would pass until all the students had passed the set
and were ready to move on. Or the teacher could move on when all but one or two students

had passed, but would need to provide some other system for the ones “left behind.”

¢ Practice on the top half of the sheet would be led by the teacher, with all students reading the
problems aloud and answering in chorus. If any answer was weak (some children not

answering), or not unanimous, the teacher would follow the correction procedure.

e The same error correction as in paired practice would be used. In this case, the teacher
would give the correct answer, repeat the problem and answer once or twice, then back up

three problems and begin again.

The teacher collected an ad hoc group of students who were practicing on some particular set.
After practice tests would allow some to pass that day, but others would not. The teacher could

work with a different group the next day.

3) Oral practice within small cooperative groups is a third option.

e All members of a small group would stay together. All students would stay on a set of
facts until everyone in their group had passed. The group could move on to the next

sheet only when all members had passed their daily 1 minute timing.

e You would need to organize your class into small groups that distribute low performers

evenly throughout the groups in your class.

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts Teacher Directions XVl

e The group members would have shared responsibility for seeing that each other learn
their facts. Because of this shared responsibility these groups could practice often

throughout the day.

e Oral practice would be conducted as above in paired oral practice with answer keys and

following the correction procedure.

o It would be critical to encourage the students to practice several other times during the
day—which would speed up learning considerably. During any free time such as
standing in line, riding on the bus, or waiting for dismissal these small groups could be
helping each other with extra practice sessions. A second practice session, even of only

one-minute greatly improves learning of facts.

e Additional motivation can be developed by having groups compete against each other to
speed up mastery of facts. Be sure that groups understand how to practice effectively and
that they know about spreading practice out throughout the day. The cooperative
learning research indicates that this competition between groups provides a significant

additional incentive.

4) Students can practice individually and silently by reading and answering the problems on the

top half—whispering to themselves. This would require careful monitoring by the teacher to be
effective. The teacher would need to move about the room and bend down frequently and listen
carefully to ensure that students were actually rehearsing “‘under their breath.” This method of
individual practice has the disadvantage of lacking corrective feedback. When students have a
partner or the teacher listening, student errors will be responded to with the correction procedure.
Even hesitations will receive extra practice so as to be fixed up. When students work by
themselves there is no one to provide this assistance and corrective feedback—and so practice is
not nearly as effective. Students can remain slow and continue to count on their fingers with this

method of practice and there will be no partner to assist them.

5) Students can practice individually and silently by completing the top half of the sheet in

writing. This also has the disadvantage of lacking corrective feedback as noted above. Even if
the teacher chooses to correct all the written practice sheets the feedback will not be available in

a timely enough manner to help the student fix the error. A second disadvantage is that the
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student cannot take the sheet home and practice, as the sheet has been completed. More on

homework later.

Daily Testing: The bottom half—One Minute Timing

The 1 minute timing each day is a little test. If a student passes the “test” he/she has
successfully memorized all the facts given so far. Passing means he/she is ready to be given

more facts by moving on the next practice sheet.

If a student does NOT pass the “test” he/she needs more time to practice the facts
given so far and should NOT move on the next practice sheet. A student who does not pass

needs to work on the same sheet again tomorrow because he/she did not meet his/her goal.

Passing is meeting or exceeding the student’s individualized goal with no more errors
than allowed. How many errors can be allowed? Some teachers do not allow any errors. This is
certainly a good idea. It will impact perhaps one out of five “passes” that would have an error.
However, research indicates that up to 5% errors could be merely rate-induced, that is simply a
result of answering a little too fast. Given a little more time the student would have gotten it
right. Therefore you could allow up to two errors on a timing without having much likelihood of
passing students who did not know the correct answer. Wherever you set you goal, make it the

same for the whole class. Either no errors allowed, one error allowed, or two.

Homework recommended. Any day that a student does not pass a set, we recommend

requiring the student to take home the sheet they did not pass and practice the top half to improve
their speed. At-home practice should be orally reciting the facts and the answers in the same
manner as outlined in paired oral practice above. Once students have learned how to do that
practice at school they would be ready to show someone at home how to help them in the same
way. A very few minutes a day are all that would be required to make a big difference in student
success. A sample parent letter, explaining the way to practice and the reasons for practicing can

be found at the end of the teacher directions.

The goal for each student was initially established on the "What are your goals?" sheet.
If a student exceeds that goal on any timing, the new “high score” becomes the goal. The student

should meet or beat their goal (their previous best) in order to pass. If students stop before the
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end of the 1 minute timing to avoid having their goal move upwards, move it up at least one
problem anyway. Or you could have the student stay after class with you and do the test again
while you watch to make sure they don’t stop. Starting the program out by recognizing students

whose goals have gone up is the best way to keep students moving ahead.

After the practice time on the top half of the sheet, the 1 minute timings should be
conducted, either immediately or after a delay. If there is a delay it will be harder for students to
pass, but they will know their facts better when they do pass. It is also possible to do two
practice sessions at different times during the day, but still do only one test per day. Each

student should enter their goal at the bottom of their practice sheet before beginning the timing.

Students should be reminded repeatedly that their goal is to meet or beat their goal on the
bottom half of the practice sheet. A Rocket chart for recording progress is included. Either
before or after each timing, the students should enter the date next to the number of the practice
set they are being tested on. Each time each student “tries” to pass the timing he or she should
enter the date of that try on the Rocket chart for the set they are working on. This chart should
be stapled on the front side of their pocket folder. Remember: no one should go past six “tries”

without intervention from you.

Whenever any student passes their 1 minute timing they will color in the appropriate
square on the Rocket. When a student has passed, the next day the student will begin practice on
the following practice sheet. To help increase motivation, be sure to enthusiastically give some
special recognition to students who pass their 1 minute timing. Give students some additional
recognition for passing. You can ask students who passed to stand up and take a bow or raise
their hand. You can give certificates, such as those which follow these directions, to those who
pass, or even have the principal give such certificates. Find some way to give extra recognition
for their hard work. This is more important to the children in the upper elementary grades where

they have already struggled for some time. They need a little extra motivation.
Two ways to conduct the daily 1 minute timing—orally or in writing.

Most commonly teachers conduct the daily timing in writing. While this provides a
permanent record of student performance that you can correct, it uses up a sheet of paper every

day for every student. This paper can be saved and all correcting eliminated if you will conduct

oral timings.
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Conducting oral timings. Answer keys are already available and you may have already

copied them for paired oral practice. Remember to make the answer keys up in packets of all the
sets for the operation. Do the same thing for the problems—stapling all the sheets together.
Because students will not be “using up” the practice sheets, you can put the sheets together in
booklets. Students will simply turn to the sheet containing the set they are working on and their

partner will do the same in the answer key.

Students must be paired up. The student being tested says only the answers, and does not
need to read the problem when being tested. The student checker would have the answer key
turned to the correct page. Have students raise their hands when they and their partner are ready
to begin. Time for one minute (or less if you are using one of the alternative length timings)

while students say answers as quickly as they can.

Have checkers immediately hold up a finger for each error they hear. Optionally, they
could say the correct answer. While being notified about an error when it happens will distract
some children, it will eliminate arguments after the timing about how many errors were heard. If
a student is too distracted by the notification of an error they will have an opportunity to redeem

themselves tomorrow.

Do not be too concerned about whether the checkers occasionally miss an error. Errors
ought to be very rare. Instead you want the students to focus on how far they had gotten when
you called time. Partners ought to be able to agree upon what was the last answer stated when
you said to stop. If the number answered exceeds the student’s goal, then he/she has passed—

provided there were not more than the allowed number of errors.

When the first timing is finished, you can have the students switch roles. As soon as they
can get ready, start the second one-minute timing. With oral timings, student’s partners can
immediately tell them whether or not they passed. Have the students color in their rocket chart
immediately upon finishing the timings. Be sure to give some extra recognition for those who

have passed, such as standing up and taking a bow.

Departmentalized settings: Do not attempt to do written timings. With several groups

cach day the paperwork alone would be too cumbersome. Use the oral testing method described

here instead. If each child has their own folder and a packet of the problem sheets and a packet
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of the answer key it will be simple to manage. Children retrieve their own folder and return it—

and otherwise everything they need is in the folder.

Conducting written timings. Have students hold their pencils up in the air when they
are ready to start. Wait until all the pencils are in the air before you say to begin. If your clock
has a second hand visible to all the children you can tell them they may begin when the second
hand reaches the 12—that way all eyes are on the clock rather than on their paper. You time
while students write. At the end collect the folders (along with the test papers) of only those
children who claimed to have passed. You will have to check the tests for accuracy—but only of
the students who claim to have passed. If they know they did not pass, then you don’t have to

check their paper until they do.

Typically teachers hand back the folders the next day with the next set of pages to

practice on, unless the student did not actually pass.

All students will need a new practice sheet for the next day (except for students who are
practicing and testing orally.) Students who passed their timings get the next set of facts in

alphabetic sequence and students who did not pass get a clean copy of the same letter as before.

There are various ways to handle the distribution of sheets. At a minimum, you will need
to create a set of lettered file folders so that the appropriate sheets can be organized and accessed.
Children can learn to get the next sheet on their own some time during the day. Cooperative
groups could send a representative up to collect sheets for the group. If you have some adult

help, that person could put the appropriate sheets in each child's folder. You might also have a

student monitor do that.

Since most students will take several tries before completing sheets you might reduce the
traffic going to the files by having students collect 4, 5 or 6 copies of the page the first time.
Then if a student does not pass the 1 minute timing they would not have to go to the folders to

get a sheet. Or you can do the same thing if you must fill the folders.

Students who are stuck and don’t pass within six tries. Something is wrong if any
student can not pass a sheet within the six tries shown on the Rocket Chart. Do not allow this

condition to persist. Intervene with one of the ideas below.
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o If the student has never passed a timing, perhaps the child can't really write that fast. Try
testing the student orally, where the student tells you the answers. Remember, in oral testing
the student says only the answers—not the whole problem. If the student can orally answer
at least 40 facts in one minute, then the student is satisfactorily fluent with those facts. The
handwriting goals must be too high. Reset their goals at their previous best and let them pass

on to the next set.

e The most frequent reason students do not progress is because the student does not practice
the right way. In other words they will avoid saying the problems out loud or will skip the
correction procedure when they are hesitant. Or they will simply go on after a hesitation or
error rather than going back three problems and trying again to see if they are faster now.
The remedy is to practice with them as recommended and see if that makes a difference. It
often does. Ifit does help, arrange to see that they practice the right way consistently. You
may have to change partners or watch over them daily until they start practicing the right

way. Consider increasing motivation through more rewards and recognition to keep students

practicing the right way.

e The student may not be trying because he/she is unmotivated. Watch to see if the student is
doing practice correctly or giving the test their best effort. Most often this is a result of
failing to succeed rather than a cause. Consider practicing with the student. Think about
ways to increase student motivation, including use of student achievement awards and social

recognition for success.

e Watch to see that the student is “on-task” throughout the timing. Some students fail to
realize that looking up around the room during a timing will slow them down so much they
won’t pass. If a student really cannot stay on task for 60 seconds you might try cutting the

goal and the time in half—give a 30 second timing with a goal cut in half as well. That may

do the trick.

e Ifpracticing with a student the right way doesn’t make a big difference, then the student may
be stuck because they are “in over their heads.” The student has officially passed several sets
without completely mastering them. This should not happen if students always have to meet

or beat their previous best—but sometimes it happens anyway. The sign is that they have
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several facts in the set with which they are hesitant. You can tell just by watching over their

shoulder as they complete a timing—there will be hesitation on several of the facts.

e The basic remedy for kids who are stuck is to back up the alphabet until you find a letter they
can pass. You can either test back all at once or have the student move back one letter a day
until they do pass after one day’s practice. Get them a new Rocket Chart to start over. Once
you find out where the student is successful, make sure their goals are as fast as they can
write—that you’re not letting them pass even though they are hesitant on some facts. If you

announce this as policy ahead of time, fewer students will get to six tries without passing!

Warning: do not reduce the criteria to pass each sheet, as that will make it increasingly
difficult for the student! They will not be learning each small set as well as they need to and
you’ll be adding more facts faster than they can handle. The cumulative task will get more and
more difficult. Only reduce the criteria if the student simply cannot write that fast—otherwise

they can learn all the facts to the same speed as they learned the first set.
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PART III: HOW TO MONITOR STUDENT PROGRESS

(this doesn’t teach a thing, just monitors progress!)

Weekly 2 minute timing

Once a week or once every two weeks have your students do a two-minute timing of all
the facts. The purpose is to see if they are improving in their knowledge of the facts. On days

when you do a two minute timing, do NOT do the regular practice sheets.

Students should be reminded repeatedly that their goal is simply to improve. You may
tell students, “Everyone starts out in different places and we do not want you to compare
yourself against anyone else. Just work to get better yourself. Your goal is to meet or beat your
previous highest score.” Whenever any student beats their previous high score recognize them in
some manner and make sure they graph their results. Before you begin the timings, have
students look on their graphs and see what their previous best was. Have them write that down

as their goal—to meet or beat their previous best.

You can have all students do the same number timing, e.g., Timing 3. This will facilitate
correcting their timings as well as refilling their folders. Do not provide a practice time, simply

have students get ready by putting their pencils in the air and begin. You time while students

write.

Note: Students who must answer orally can be paired. One student checks by looking at
the answers while the other says the answers. The students then switch roles, while you conduct

a second timing for the oral students, the others are correcting.

At the end of the timing have students exchange papers to correct the timings. If you
have students in different operations you will have to make answer keys so that students can
correct each others timings using their copy of the answer key. If everyone’s on the same
operation, then you can have them exchange papers and correct after the timing. [4 great way to
correct is to have the students read all the problems and say the correct answer together. That

will give extra practice!]

When students have finished correcting they should enter the date and record their score

(the number of problems they answered correctly) on their “Graph of progress.” This graph
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should be stapled on the back side of their pocket folder. Any student who beats their previous
high score should be recognized in some manner. [Ideas include stickers, congratulations on the

board, certificates or a note, either to the principal or home.]
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PART IV: SEQUENCE OF INTRODUCING FACTS

Addition Facts Sequence

Memorization of addition facts can begin as early as first grade, provided students have
already learned a strategy for figuring out the facts. Memorization of facts is NOT appropriate
for students who are unable to accurately calculate simple facts by some method or another. I
recommend drawing lines or counting fingers as a strategy. Counting on a number line works
but unlike fingers, a number line is not always available. Touch math is between finger counting
and fact memorization, it requires memorization but is much slower than memorized facts.

Set A, 2+1, 142, 3+1, 143 SetK.  6+2,2+6, 949

Set B. 4+1, 1+4, 1+1 Set L. 7+2,2+7,  4+7,7+4
Set C. 5+1, 1+5 2+2 SetM.  8+2,2+8, 6+8, 8+6
Set D. 6+1, 1+6, 3+3 SetN.  9+2,2+9, 649,9+6
Set E. 7+1, 1+7, 4+4 Set O.  4+3,3+4, 6+7,7+6
Set F. 8+1, 1+8, 5+5 Set P. 5+3,3+5, 7+8,8+7
SetG.  9+1, 149, 0+ any # Set Q.  5+8,8+5, 749, 9+7
SetH. 243,342, 6+6 Set R. 6+3,3+6, 5+9,9+5
Set I. 4+2,2+4, 7+7 Set S. 7+3,3+7,  8+9,9+8
Set J. 5+2, 2+5 8+8 Set T. 8+3,3+8, 4+9,9+4

SetU.  9+3,3+9, 5+7,7+5
SetV.  4+5,5+4, 448, 8+4
Set W.  4+6, 6+4, 5+6, 6+5
Set V. 4+5,5+4, 448, 8+4
Set W.  4+6,6+4, 546, 6+5
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Subtraction Facts Sequence

XXVi

Memorization of subtraction facts can begin as soon as addition facts are learned and the student
has a strategy for figuring out subtraction facts. Memorization of facts is NOT appropriate for
students who are unable to accurately calculate simple facts by some method or another. 1
recommend either 1) drawing lines and crossing out the number being subtracted or 2) counting
up on the fingers.

Set A.
Set B.
Set C.
Set D.
Set E.

Set F.
Set G.
Set H.
Set L.
Set J.

Set K.
Set L.
Set M.
Set N.
Set O.
Set P.

Set Q.
Set R.
Set S.
Set T.
Set U.
Set V.
Set W.
Set X.
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-2,

2

2

I\

-1

-1,
1,
-1
—-1

> 2

o0~ N W
o0~ N W
~ N

b B

9-1, 9-8,
10-1, 10-9,
5-3,5-2,
62, 64,
7-2,7-5

82, 86,
9-2,9-7,
any number
10-2, 10-8,
11-2,11-9,
7-3, 74,

8-3, 8-5,
13-8, 13-5,
9-3, 9-6,
10-3,10-7,
11-3, 11-8,
12-3,12-9,
9-5, 94,
10-6, 104,

4-1, 4-3
2-1
4-2
6-3
84

10-5
any #-0
12-6
14-7
16-8

189
11-7,114

—itself

14-8, 146
159, 15-6
13-7,13-6

15-8, 15-7
16-9, 16-7
14-9, 14-5
17-9,17-8
13-9,13-4
12-7,12-5
12-8, 124
11-6,11-5
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Multiplication Facts Sequence

Memorization of multiplication facts can begin as early as third grade, provided students
have already learned a strategy for figuring out multiplication facts. Memorization of facts is
NOT appropriate for students who are unable to accurately calculate simple facts by some
method or another. Irecommend count-bys (2, 4, 6, 8, etc.) or successive addition as a strategy.
Count-bys are useful only if students have already learned most of the count-by sequences.

Students in 5th grade and above who have not yet mastered addition or subtraction facts
usually have developed a strategy for figuring these out on their fingers. Practice for such
students should be focused on multiplication facts first, until those are mastered. Fluency with
multiplication facts is extremely critical to fractions and later math skills, and cannot be easily
done on one’s fingers.

Set A. 1 x any number

Set B. 0 x any number

Set C. 2x3,3x2 2x2

Set D. 2x4,4x  5x2,2x5
2,

Set E. 6x2,2x6 7x2,2x7,

Set F. 8x2,2x8 9x2,2x9

Set G. 9x3,3x9 9x4,4%x9
Set H. 9x5,5x9 3x3
Set I. 9x6,6x9 4x4
Set J. 9x7,7x9 5x5
Set K. 9x8,8x9 6%x6

Set L. 3x4,4x3 7x7
SetM. 3x5,5x3 8x8
Set N. 3x6,6x3 9x9
Set O. 3x7,7x3 3x8,8x3

Set P. 7x8,8x7 6x8,8x6
Set Q. 5x8,8x5 4x8,8x4
Set R. 7x6,6x7 7x5,5x7
Set S. 7x4,4x7 6x5,5%6
Set T. 5x4,4x5 4x6,6x4
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Division Facts Sequence

Memorization of division facts

can begin as early as fourth grade, Set A. 1) any number (1-9)

1

provided students have already SetB.  (1-9)) itself
memorized the multiplication facts and
learned a strategy for figuring out SetC. 2)6 3)6 2)4
division facts. Memorization of division SetD. 2)3 438 10 57710
facts is NOT appropriate for students
who are unable to accurately calculate SetE. 2)12 6)12 2)14 7)14
simple division facts by some method or SetF. 2516 8)16 2)18 9)18
another. I recommend circling groups of 0
lines or successive subtraction as a Set G.  (2-9)) any # less than divisor
strategy.

&Y SetH. 9)27 3)27 9)36 4)36
NOTE: The problems in Set G where a Setl.  9)45 5)45 3)9
number is divided by a larger number
are usually not found in facts practice. Set]. 9)54 6)54 4)16
However, in long division we expect
Students to know that the “answer” is 0, SetK. 9)63 7)63 5)25
and to put a zero in the quotient and
continue working. So these problems SetL. 9)72 872 6)36
give students a chance to practice that
skill before encountering these problems SetM. 3)12 412 7)49
in long division. So 8 +5 = 0 and is not
a typographical error. Here are Set N. N5 515 8)64

examples of these problems:

SetO. 3)18 6)18 9) 81

0 0 0 0 0
"7 T3 2)1 62 84 SetP. 3)21 7)21 3)24 8)24
When such problems turn up in et O.

the middle of long division problems, Q836 76 848 6)48
they often are hard for students to SetR. 840 5)40 8)32 4)32
answer. Having practice with these

problems now will develop fluency in SetS. 7742 6)42 7935 5)35
response to such problems. That fluency

will assist in development of fluency in SetT. 7528 4)28 6)30 5)30

long division problems later.

SetU. 4)20 5)20 6)24 4)24
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Dear Parents,
This year my students are going to be spending time daily practicing and
learning the math facts, beginning in the operation of . Our class

will keep working on these facts until everyone knows all the facts in this operation
instantly, without any pause before answering. We will be using a program called
Mastering Math Facts. 1t will take only a few minutes each day of class time, but
students will keep working until they have mastered all the facts. A fact is mastered
when it can be answered instantly, without any pause. Mastering Math Facts is
unique because it teaches only 2 facts and their inverses on each page. The program
allows each child to go at his or her own pace, taking as many days to master those
two facts as needed. Students are given an opportunity daily to show they have
learned a set of facts by passing its test. Once students “pass” a set of facts, they
color in the letter for that set on their “Rocket Chart.”

You can help your child progress and learn faster by practicing at home the
same set of facts your child is learning at school. Any day your child does not pass a
set of facts he or she will have that day’s practice sheet to bring home as homework.
It will help a great deal if you will practice with your child for five minutes with that
sheet.

Here’s how we recommend you practice. Your child should have the top half
of the day’s practice sheet (without answers written in) in front of himself or herself.
If the answers have been written in, then your child will need to write out the facts
without answers on another sheet of paper, but copying the first row will be enough
for practice purposes. Work only on the top half of the sheet.

Have your child read each fact aloud and then say the answers to you. If you
hear either the slightest hesitation or an error on one of those facts, give your child
some extra practice on that fact. The best way to give extra practice is to begin by
immediately giving your child the correct answer, then ask him or her to repeat the
problem and the answer once more. Next, back up three problems and have your
child begin again. If there is no hesitation or mistake when the problem is reached
this time, be sure to praise your child and let him or her continue.

Work until finishing the top half of the page, but no more than five minutes in
one session. If you wish to do a second session, wait at least an hour, or try it again
in the morning. When memorizing facts, two short sessions hours apart are far more
helpful than one long session. Your child’s hard work should pay off in “passing”
within a very few days. Then the next set will be assigned and practice can begin
again. Each practice and test sheet is cumulative, including all the facts learned so
far.

Learning all the facts in a given operation is a lot of work, but future success
in math is dependent upon knowing facts so well that the answers come automatically
without much thinking. Especially in a world of calculators, being able to compute
math facts mentally is needed just to know if the calculator answer is correct. You
can also help by sharing with your child the importance of learning math facts.
Thank you so much for your support of this critical learning goal. I will keep you
notified of your child’s success in this important task.

Sincerely,
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Mastering Math Facts XXX Name
Assessments

How fast can you write?

Wait for my signal to begin. You will have 1 minute to copy the numbers shown in the
corner of each box. Write as quickly as you can. Ready, set, go!

3 72 8 32 9 15 1
7 boxes
94 7 80 2 28 0 63
14 boxes
4 56 6 36 5 45 8
21 boxes
27 3 81 9 55 1 64
28 boxes
2 49 6 18 4 21 7
35 boxes
24 8 48 5 75 3 35
42 boxes

Count how many boxes you completed.
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Mastering Math Facts XXXi Name
Assessments

GOAL SHEET—STANDARD ONE- MINUTE TIMING

What is your goal? It’s to meet or beat your best score ever, each time.

To find a fair starting place find the number of boxes you copied in the column
below. To find what your goals are for timings circle that entire row. You’ll circle your
goal for how many problems correct to pass a 15 second, a 1 minute timing, and an

annual goal (how fast you should be when you know all the facts) in a 2 minute timing.

Boxes copied 15 sec. timing 1 minute timing |2 min. annual goal
24 or less Place into Mastering Numerals to improve writing
25 6 23 46
26 6 24 48
27 6 25 50
28 7 26 52
29 7 27 54
30 7 28 56
31 8 29 58
32 8 30 60
33 8 31 62
34 9 32 64
35 9 33 66
36 9 34 68
37 10 35 70
38 10 36 72
39 10 37 74
40 10 38 76
41 10 39 78
42 10 40 80

Write your STARTING goals here. Remember, whenever you beat your goal, cross
it out and write down your new “record score” as your new goal!

How many problems do I need to complete to pass:

a 15— second timing?

a | minute timing?
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Mastering Math Facts XXXIii Name
Assessments

GOAL SHEET—ALTERNATIVE LENGTH TIMINGS

What are your goals? Your goal is to meet or beat your best score ever in each

timing. To find a fair starting place find the number of boxes you copied in the column
below. To find what your goals are for timings circle that entire row. You’ll circle your
goal for how many problems correct to pass a 15 second, a 30 second, a 40 second, and a
45 second timing. Your teacher will choose a length of timing for everyone in the class.

Alternatives to the 1 minute timing

Boxes copied : 15 sec. timing 30 sec. timing' | 40 sec. timing2 45 sec. timing®

24 or less 6 Place into Mastering Numerals to improve writing
25 6 12 16 18
26 6 13 17 19
27 6 13 18 20
28 or 29 7 14 19 21
30 7 15 20 22
31 8 15 20 23
32 8 16 21 24
33 8 16 22 25
34 or 35 9 17 23 26
36 9 18 24 27
37 10 18 25 28
38 or 39 10 19 26 29
40 or 41 10 20 27 30
42 11 21 28 31

Write your STARTING goals here. Remember, whenever you beat your goal, cross
it out and write down your new “record score” as your new goal!
How many problems correct do I need to pass:

a 15-second timing?

a 30 second timing?

a 40 second timing?

a 45 second timing?

" Excellent even for adults! Giving students 30 seconds to complete the one-minute timings will allow
their goals to keep moving upwards until they can complete 40 problems in 30 seconds--a rate of 80
problems per minute—excellent even for adults!

* Excellence for children: Giving students 40 seconds to do each timing allows goals to move up to a rate
of 60 problems per minute.

? More rigorous than the minimum. Giving students 45 seconds allows goals to move up to a rate of 53
problems per minute—a stronger rate than 40.
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Mastering Math Facts

PRESENTED TO

Date Signature
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Mastering Math Facts XXxiv Award certificates

Mastering Math Facts

Presented to

For awesome achievement in moving up the
rocket chart!

Date Signature
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Mastering Math Facts XXXV Award certificates

Mastering Math Facts
SUPER MATHEMATICIAN

Congratulations on going so fast!
You beat your previous best score!

PRESENTED TO

Date Signature

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts XXXVi Award certificates

Mastering Math Facts

TTHANKS,
HFEILLPER!

PRESENTED TO

YOU HELPED ME TO LEARN FACTS
& MOVE UP THE ROCKET CHART!

FROM

Signature Date
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Mastering Math Facts - Addition A-1 Name

Where should I begin in Addition? Test to pass Sets A = E

Try each set to see where you should begin practicing your facts. Wait for my signal to begin.
Before you begin enter your goal for a 15 second timing. You will have 15 seconds to answer as many of

the problems below as you can. Write as quickly as you can. Ready, set, go!

3 3 1 4 7 1 4 1 1 2
+1 +3 +5 +1 +1 42 +4 +3 +1 +2

4 6 3 2 2 5 1 1 1 1
+4 +1 43 +1 +2 +1 +4 +1 +7 +6

15 second timing Goal Number of problems correct

Where should I begin in Addition? Test to pass Sets F = ]

Wait for my signal to begin. Before you begin enter your goal for a 15 second timing. You will
have 15 seconds to answer as many of the problems below as you can. Write as quickly as you can.

Ready, set, go!

6 2 7 4 8 3 1 9 5 5
+6 +5 +7 +2 +8 42 +8 +0 +2 +5

8 5 1 0 2 8 6 9 7 2
+1 +5 49 +6 +3 +8 +6 +1 +7 4

15 second timing Goal Number of problems correct
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Mastering Math Facts - Addition A-2 Name

Where should I begin in Addition? Test to pass Sets K - O

Wait for my signal to begin. Before you begin enter your goal for a 15 second timing. You will
have 15 seconds to answer as many of the problems below as you can. Write as quickly as you can.

Ready, set, go!

7 7 2 6 4 8 7 9 6 9
+4 +6 +9 +9 43 +6 +2 +6 +2 49

8 6 6 9 4 2 3 2 2 9
+2 +7 +8 +9 +7 +6 +4 +8 +7 42

Goal Number of problems correct

Where should I begin in Addition? Test to pass Sets P _— W

Wait for my signal to begin. Before you begin enter your goal for a 15 second timing. You will
have 15 seconds to answer as many of the problems below as you can. Write as quickly as you can.

Ready, set, go!

S 8 5 3 4 8 7 5 7 9
+8 +7 +9 +6 +9 +3 +9 48 +5 +3

7 3 6 4 8 5 9 9 5 7
+3 45 45 +6 +9 +6 +7 +5 +7 +8

Goal Number of problems correct
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Mastering Math Facts - Addition A4 Name

Graph of my Progress Goal

Graph of the number of problems correct in each 2 minute timing)

80
78
76
74
72
70
68
66
64
62
60
58
56
54
52
50
48
46
44
42
40
38
36
34
32
30
28
26
24

Number
correct

Date
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Mastering Math Facts - Addition A-5 Name

Set A [1+2,2+1, 1+3, 3+1] Practice on facts in Set A

3 1 1 3 2 1 3 1 1 2
+1 +2 +3 +1 +1 +2 +1 +2 +2  +1

1 3 1 2 1 1 3 3 1 3
+2  +1 +2 +1 +2 +3 +1 +1 +2 +1

2 1 3 1 1 2 3 1 3 3
+1 42 +1 42 42 41 41 +3  +1  +1

+2 +1 +2 43 +1 +1 42 +3 +1 +1

One Minute Timing on facts in Set A

1 3 1 3 1 1 2 2 1 3
+2 +1 +3 +1 +2 +3 +1 +1 +2  +1

2 1 3 1 1 2 2 1 3 2
+1 +3 +1 +2 +3 +1 +1 +2 +1 +1

3 1 1 2 3 1 3 1 1 2

1 minute timing goal Number of problems correct
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Mastering Math Facts - Addition A-6 Name

Set B [1+4, 4+1, 1+1] Practice on facts through Set B

4 1 1 2 4 1 3 1 1 2
+1 +4 +1 +1 41 +2 +1 +1 +4 +1

One Minute Timing on facts through Set B

1 4 1 2 1 1 3 4 1 1
+2 +1 43 +1 +1 +4 +1 +1 42 +1

1 minute timing goal Number of problems correct
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Mastering Math Facts - Addition A-7 Name

Set C [1+5, 5+1, 2+2] Practice on facts through Set C

5 1 2 4 3 1 1 5 1 2
+1 45 42 +1 +1 +2 +1 +1 +5 +2

1 3 1 1 5 1 2 3 1 4
+2 +1 4 +1 +1 45 2 +1 42 +1

2 5 1 2 1 2 4 1 3 2
+1 +1 45 +2 +4 +1 +1 +1 +1 +1

One Minute Timing on facts through Set C

1 3 1 4 1 1 2 5 1 2
2 +#1 45 +1 +1 43 41 +1 +4 +2

5 2 1 1 2 1 3 1 4 1
1 +2 +1 +4 +1 +2 +1 +5 +1 43

1 minute timing goal Number of problems correct
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Mastering Math Facts - Addition A-8 Name

Set D [1+6, 6+1, 3+3] Practice on facts through Set D

6 1 3 4 3 1 5 2 1 1
+1 +5 +3 +1 +1 +6 +1 +2 +4  +]

1 5 2 6 1 1 1 3 1 2
+6 +1 +2 +1 42 45 +4 +3 42 42

3 1 2 1 1 6 4 1 5 2
+3 +1 +2 +6 +3 +1 +1 +2 +1 +1

1 6 2 1 3 3 1 1 2 5
+2 41 42 45 43 +1 +4 +6 +1 +1

One Minute Timing on facts through Set D

1 3 1 1 1 2 6 3 2 1
+2 +1 +4 +1 +5 +2 +1 +3 +1 +3

1 minute timing goal Number of problems correct
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Mastering Math Facts - Addition A-9 Name
Set E [1+7, 7+1, 4+4] Practice on facts through Set E
7 1 3 4 6 1 3 2 1 2
+1 45 43 +4 +1 +7 +1 42 +6  +1
4 5 3 7 2 6 2 3 1 3
+4 +1 43 +1 42 +1 +1 43 +7 +1
1 1 6 4 1 7 3 1 1 2
+7 42 +1 +4 45 +1 +3 46 +1 +1
1 3 1 7 5 4 2 1 1 3
+6 +3 42 +1 +1 +4 +2 +7 +1 +1
One Minute Timing on facts through Set E
4 7 1 5 2 1 6 3 1 1
+4 +1 +2 +1 42 +3 41 43 +4 47
2 1 4 1 1 4 7 1 3 3
+2 +6 +1 45 +1 +4 +1 42 43 +1
5 1 3 4 1 2 6 4 1 2
+1 +7 43 +1 +1 +2 +1 +4 +3  +1
2 1 4 1 1 4 5 1 3 3
+2 42 +1 +7 +1 +4 +1 +6 +3 +1

1 minute timing goal
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Mastering Math Facts - Addition A-10 Name

Set F [1+8, 8+1, 5+5] Practice on facts through Set F

8§ 1 3 7 3 5 4 1 1 1
+1 +6 +3 +1 +1 +5 +4 +8 45 +7

5 6 8 4 1 1 2 7 1 1
+5 +1 +1 +4 +7 +6 +2 +1 +1 48

One Minute Timing on facts through Set F

1 3 1 5 1 2 5 4 1 1
+8 +3 +7 45 +6 +2 +1 +4 +4  +1

1 minute timing goal Number of problems correct
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Mastering Math Facts - Addition

Set G [1+9, 9+1, 0+ any number] Practice on facts through Set G

A-11

Name

9 1 5 0 8 1 6 4 1 9
+1 +7 45 +1 +1 49 +1 +4 45 +0
1 6 3 9 5 4 0 7 1 3
+8 +0 +3 +1 +5 +4 +3 +1 +9 +1
4 1 5 1 4 8 9 1 2 0
+4 49 45 +8 +0 +1 +1 +7 42 +5
7 1 9 8 2 3 1 1 2 3
+1 +8 +1 +1 +2 +0 +1 +9 +1 +0
One Minute Timing on facts through Set G
1 9 2 3 1 1 2 4 1 7
+2  +1 42 41 43 +8 +0 +4 +4 +1
0 1 3 1 1 1 5 1 5 2
t7 5 +3 49 +6 +1 +1 +7 +5 +1
4 1 1 9 6 1 6 1 3 2
+1 +8 45 +1 +1 49 +0 +4 +3  +1
7 0 3 8 4 5 1 5 1 1
+1 +8 +1 +1 +4 +1 +9 +5 +3 +6

1 minute timing goal
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Mastering Math Facts - Addition A-12 Name

Set H [2+3, 3+2, 6+6] Practice on facts through Set H

3 0 2 9 6 1 5 1 1 4
+2 +5 +3 +1 46 +8 +5 +7 +9 +4

One Minute Timing on facts through Set H

1 3 0 6 1 2 4 5 1 5
+9 +2 +4 +6 +1 +3 +1 +5 +2  +1

1 minute timing goal Number of problems correct
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Mastering Math Facts - Addition A-13 Name

SetI [4+2,2+4, 7+7] Practice on facts through Set I

4 3 1 2 6 2 3 7 3 8
+2 +2 49 +4 +6 +3 +0 +7 +3  +1

7 9 4 6 2 6 2 0 3 4
+7 +1 +2 +1 +3 +6 +4 +4 +2 4

2 7 2 1 4 5 4 1 7 b5
+4 +0 +3 49 +2 +5 +1 +1 +7  +1

3 6 2 1 7 3 4 9 1 3
t2 +6 +4 +8 +7 +1 +2 +1 +5 +1

One Minute Timing on facts through Set I

4 1 1 7 1 3 9 3 1 4
+2 +1 +4 +7 +8 +3 41 +2 +5 +4

1 minute timing goal Number of problems correct
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Mastering Math Facts - Addition A-14 Name

Set ] [6+2, 2+5, 8+8] Practice on facts through Set]

7 5 2 2 8 1 6 4 3 2
+7 +2 43 +4 +8 +9 +6 +2 +3 45
8§ 3 5 c 7 4 2 4 2 4
+8 42 42 +9 47 42 +5 +4 +4 +1
2 6 2 5 2 8 8§ 1 3 2
+5 +6 +3 +2 +4 +1 +8 +7 +1 +2
4 8 1 3 5 7 1 6 2 5
+2 48 42 42 42 +7 +1 46 +5 +1
One Minute Timing on facts through Set J
8 2 5 8 4 7 2 5 0 3
8 1 +2 +1 +2 +7 45 45 +6 +2
4 2 9 1 1 6 4 1 3 2
+4 +5 +1 +7 +6 +6 +1 +1 +1 +2
4 8 1 2 5 1 3 1 1 2
+0 +8 45 +3 +2 +8 +3 +9 +3 +4
4 1 6 7 1 7 1 5 3 1
+4 +4 +1 +7 42 +1 +9 +1 +3 43

1 minute timing goal Number of problems correct
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Mastering Math Facts - Addition A-15 Name

Set K [6+2, 2+6, 9+9] Practice on facts through Set K

6 1 7 2 3 9 6 5 8 2
+2 +1 +7 +6 +1 +9 +6 +2 +8 +4

One Minute Timing on facts through Set K

6 8 1 3 7 9 2 3 1 4
+2 +8 +9 +0 +1 +9 +5 43 +8 +1

+4 +6 +2 +7 45 +6 +1 +7 +1 +6

1 minute timing goal Number of problems correct,
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Mastering Math Facts - Addition A-16 Name

SetL [7+2,2+7,4+7,7+4] Practice on facts through Set L

4 4 7 2 7 9 6 5 6 2
+7 +4 42 46 +4 49 +6 +2  +2  +7

One Minute Timing on facts through Set L

5 5 1 o 7 9 2 7 1 4
+2 45 +7 +6 +2 +9 +5 +7 +8 +7

2 1 3 7 6 8 1 3 2 3
+7 +7 +1 +4 +2 +8 +9 +0 +3 +3

1 minute timing goal Number of problems correct
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Mastering Math Facts - Addition A-17 Name

Set M [8+2, 2+8, 8+6, 6+8] Practice on facts through Set M

8 2 7 2 4 9 8 7 8& 2
+2 +6 +2 +8 +7 +9 +6 +4 +8 +7

7 2 7 8 2 5 8 9 7 6
+4 48 47 +2 +7 45 +6 +9 +2 42

4 8 2 8 7 2 3 2 7 6

+8 +4 +7 +7 42 +2 +5 +6 +1 +4

One Minute Timing on facts through Set M

6 § 9 8 6 7 2 1 0 4
+2 42 19 +1 +8 +7 45 +6 42  +7

2 8 4 6 1 2 3 2 2 8
+7 48 2 +6 +7 +8 43 +7 +2  +6

6 5 4 8 3 5 2 9 1 2

1 minute timing goal Number of problems correct
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Mastering Math Facts - Addition

Set N [9+2, 2+9, 9+6, 6+9] Practice on facts through Set N

A-18

Name

S 2 7 2 8 9 6 8 6 7
+6 +8 +7 49 +6 +2 49 +2 +8 +4
2 8 9 6 6 8 4 9 6 3
+9 +2 +2 +8 +9 +6 +7 +6 +6 +3
S 6 2 8 2 8 9 7 4 8
+2 +9 +8 +2 +9 +6 +6 +4 +4 +0
6 4 2 6 9 9 8 9 1 2
+9 +7 49 +8 49 +6 +2 +2 +7 +8
One Minute Timing on facts through Set N
S 8 9 2 7 5 2 6 9 4
+2 +2 +9 +4 +2 45 +9 +8 +0 +7
2 6 7 8 2 2 8 1 2 9
+6 +9 +7 +6 +5 +9 +8 +9 +7 +6
6 4 4 9 3 2 5 6 1 2
+6 +2 +7 +2 +2 +7 +5 +9 +6 +8
9 4 6 5 4 9 3 1 5 2
t6 +4 +2 +1 +4 +1 +3 +4 +2 42

1 minute timing goal
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Mastering Math Facts - Addition A-19 Name

Set O [4+3, 3+4, 6+7, 7+6] Practice on facts through Set O
4 7 6 2 3 9 6 7 8 2
+3 +4 +7 +8 +4 +2 +9 +6 +6 49

One Minute Timing on facts through Set O

6 1 6 3 7 9 2 3 6 4
+7 +8 +9 +4 +4 +9 +8 +3 +8 +3

2 2 & 7 1 2 4 4 9 6
+4 +6 +8 +6 +5 +9 42 47 +1 +7

9 5 4 8§ 3 1 7 9 2 6
+2 42 +4 +6 +4 +7 47 +6 +7 +6

4 2 7 8 7 6 2 0 5 2
+3 42 +2 +2 +6 +2 +3 +1 45 +5

1 minute timing goal Number of problems correct
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Mastering Math Facts - Addition

Set P [5+3, 3+5, 7+8, 8+7] Practice on facts through Set P

A-20

Name

8§ 6 S5 7 3 4 6 8 7 2
+7 49 43 +6 +5 +3 +7 +6 +8 +9
3 4 8 5 6 9 7 9 7 3
+5 +3 +7 +3 47 +2 +8 +6 +6 +4
5 6 o6 7 4 3 2 3 8 7
+3 +9 +7 48 43 45 49 +4 +7 +4
8 3 7 9 5 9 9 7 3 8
+7/ +5 +6 +9 +3 +2 +6 +8 +4 +8
One Minute Timing on facts through Set P
4 7 9 3 7 9 2 4 9 4
+3 +8 +0 +5 +6 +6 +9 +4 +9 42
7 6 8 8 6 2 5 1 2 7
+4 +6 +7 +8 +8 +6 +3 +9 +8 +1
6 3 3 5 7 5 6 9 4 3
+9 +5 +4 42 48 +5 +7 +2 47 42
8§ 0 5 8 7 8 3 8 5 2
+2 +4 +3 46 +7 +1 +3 +7 +1 +2

1 minute timing goal
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Mastering Math Facts - Addition

A-21

Name

Set Q [5+8, 8+5, 749, 9+7] Practice on facts through Set Q

8 3 7 7 3 5 5 7 9 2
+5 +4 +8 +9 +5 +8 +3 +6 +7 +9
5 4 9 8 6 8 7 6 7 3
+8 43 +7 +5 +7 +7 49 +6 +8 45
7 3 7 9 5 8 2 7 8 5
+9 +4 +8 +7 +3 +5 +8 +6 +7 +8
9 3 8 6 7 8 5 6 5 4
+7 45 45 +9 +9 +7 +8 +7 +3 +3
One Minute Timing on facts through Set Q
2 7 9 8 7 5 8 5 7 8
+7 49 46 +5 +6 +0 +7 +2 +7 +2
9 4 8 9 3 1 5 1 1 7
+7 +2 45 +9 +3 +6 +3 +7 +8 +4
6 8 6 6 7 7 6 9 4 0
+9 +5 +6 +2 +8 +9 +7 +2 +4 49
4 5 2 8 8 8 3 9 9 2
+7 +5 +3 +6 +5 +8 +5 +7 +1 42

1 minute timing goal
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Mastering Math Facts - Addition

Set R [6+3, 3+6, 5+9, 9+5]

A-22

Name

Practice on facts through Set R

8 6 5 7 3 9 3 9 5 2
+7 +3 +9 +9 +5 +7 +6 +5 +8 +9
3 S 9 5 6 4 7 5 8 7
+6 +7 +5 +3 43 +7 +9 +9 +5 +8
5 8 6 5 7 8 3 3 9 3
9 +7 +3 8 19 +5 +6 +5 +5 +4
9 5 8 9 6 5 5 7 7 3
+7 49 +5 +5 +3 +3 +8 +8 +7 +6
One Minute Timing on facts through Set R
6 7 9 8 7 9 2 4 9 4
+t3 +8 +7 5 +6 +5 +8 +7 +6 +1
7 3 0 5 6 2 5 9 6 7
+7 +6 +7 +9 +8 +4 +3 49 +6 +2
5 1 3 6 7 5 6 9 6 3
+9 +5 +4 +3 +9 +8 +7 +2 +0 +2
6 9 3 6 3 8 3 8 5 4
+2 45 +6 +9 +3 48 42 47 +0 +4

1 minute timing goal
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Mastering Math Facts - Addition A-23 Name

Set S [7+3,3+7,8+9,9+8] Practice on facts through Set S

s 7 7 7 9 6 3 8 5 3
+9 +8 +3 +9 +5 +3 +7 +6 +9 +6

8 7 8 5 6 7 9 9 3 3
+5 43 +9 +9 +3 43 +7 45 +6 +5

One Minute Timing on facts through Set S

4 9 9 8 7 9 7 4 8§ 4
+7 +8 +4+6 45 +3 +5 +9 +4 +8 +2

7 6 8 8 6 8 3 2 5 7
+9 +7 47 49 +3 +6 +7 +9 +8 +4

S 7 7 8 7 9 6 7 6 3
+8 +7 43 42 +8 +9 +3 +2 +6 +4

1 minute timing goal Number of problems correct
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Mastering Math Facts - Addition

A-24

Name

Set T [8+3, 3+8, 4+9, 9+4] Practice on facts through Set T

8 8 8 7 3 4 6 9 3 4
+7 +9 +3 +3 +8 49 +3 +4 +7 +3
3 3 9 8 3 7 4 9 9 3
+8 +6 +4 +3 +7 +3 +9 +8 +6 +5
8§ 7 6 9 6 3 9 4 8 6
+3 +3 +7 +4 43 +8 +8 +9 49 +8
8 3 3 9 8 9 4 7 3 8
+9 +8 +7 +4 +3 +8 +9 +9 +6 +5
One Minute Timing on facts through Set T
4 9 S 3 7 9 2 4 4 4
+3 +8 +5 +8 +6 +6 +9 +4 +9 +2
7 6 9 8 6 2 8 1 2 7
+3 +6 +4 +8 +8 +6 +3 +9 +8 +1
4 3 3 5 7 b 6 9 4 3
+9 48 +4 49 +8 +5 47 42 47 42
g8 0 6 8 7 8 3 9 5 2
+2 +4 43 +6 +7 43 43 +4 +1 +2

1 minute timing goal
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Number of problems correct

© Otter Creek Institute, 2003



Mastering Math Facts - Addition

Set U [9+3, 3+9, 5+7, 7+5]

A-25

Name

Practice on facts through Set U

5 4 9 7 3 8§ 3 8 7 2
+7 49 +3 +3 +9 +3 +7 +9 +5 49
3 4 8 5 6 9 7 9 9 3
+9 +3 +3 +7 +7 +4 +5 +3 +8 +8
7 8 3 7 9 3 4 3 5 9
+3 +9 +7 +5 +3 +9 +9 +8 +7 +4
8 7 7 4 5 9 9 9 3 3
+3 +5 +6 +9 +7 +3 +4 +8 +9 +8
One Minute Timing on facts through Set U
S 7 9 3 7 9 3 4 9 4
+3 +8 +0 +5 +6 +6 +9 +4 +4 +2
7 6 5 3 6 2 5 1 2 7
+4 43 +7 +8 +8 +6 +3 49 +8 +5
6 3 3 5 7 5 6 9 4 3
+9 +5 +4 +2 45 45 47 43 +7 42
8 0 5 8§ 7 8 3 8 5 2
+2 +4 47 46 +3 +1 +9 +7 +1 +2

1 minute timing goal

May be copied within Pioneer Union Elementary School under a site license.

Number of problems correct

© Otter Creek Institute, 2003



Mastering Math Facts - Addition

A-26

Name

Set V [4+5, 5+4, 4+8, 8+4] Practice on facts through Set V

8 3 5 7 7 4 5 8 4 9
+4 +9 +4 +6 +5 +5 +7 +3 +8 +3
3 4 8 5 6 9 4 3 7 5
+9 +5 +4 +7 +6 +4 +8 +8 +3 +4
S 6 5 4 4 3 4 5 8 7
+3 +9 +7 +8 +5 +9 +9 +4 +4 +5
8§ 4 7 5 9 & 9 3 4 4
+4 +5 +5 +4 +3 +3 +4 +8 +9 +8
One Minute Timing on facts through Set V
4 4 9 3 7 9 3 4 9 4
+5 +8 +0 +5 +6 +6 +9 +4 +4 +2
7 6 8 8 6 2 5 1 2 7
+4 +6 +4 +9 +8 +6 +4 +9 +8 +3
6 4 3 5 4 5 6 9 8 3
+t9 45 +4 +3 +8 +5 +7 +2 47 +6
8§ 3 b5 8 7 8 3 8 b 9
2 +4 +3 +2 49 +1 +7 +4 +4 45

1 minute timing goal

May be copied within Pioneer Union Elementary School under a site license.

Number of problems correct

© Otter Creek Institute, 2003



Mastering Math Facts - Addition

A-27

Name

Set W [4+6, 6+4, 5+6, 6+5] Practice on facts through Set W

8 6 5 4 3 4 6 5 4 2
+4 +4 +4 +6 +9 +5 +5 +6 +8 +9
6 4 8 5 6 9 7 4 7 3
+5 +5 +4 +6 +4 +3 +8 +6 +6 +4
5 6 6 4 4 4 3 6 3 5
+6 +9 45 +8 +6 +5 +9 +4 +7 +4
§ 6 4 9 5 9 5 4 6 8
+4 +5 +6 +3 +4 +2 +6 +8 +4 +8
One Minute Timing on facts through Set W
4 7 9 3 7 2 2 4 9 4
+6 +8 +3 +5 +6 +6 +9 +5 +9 +2
7 6 8 8 6 2 5 1 2 7
+4 +4 +2 +4 +8 +6 +3 49 +8 +1
6 3 3 5 7 5 6 9 4 3
+9 +5 +4 +2 +8 45 +7 42 46 42
8§ 6 5 & 7 8 9 8 5 6
2 +4 +3 46 3 +1 43 +7 41 42

1 minute timing goal

May be copied within Pioneer Union Elementary School under a site license.

Number of problems correct

© Otter Creek Institute, 2003



Mastering Math Facts - Addition A-28 Name
Set X Practice on facts through Set X
8 6 5 7 3 4 6 5 4 2
+4 44 +4 +6 +9 +7 +5 +6 +8 19
6 4 8 5 6 9 7 4 7 3
+5 +5 +4 +8 +4 +3 +8 +6 +6 +4
5 6 7 4 4 4 3 6 3 5
t6 +9 +5 +8 +6 +5 +9 +4 +7 4
8 6 4 9 5 9 5 4 6 8
+2 +5 +6 +8 +9 42 +6 +4 +1 +0
One Minute Timing on facts through Set X
4 7 9 3 7 2 2 7 9 4
+5 +8 +5 45 +6 +6 +9 +5 +9 +2
7 6 8 8 6 2 5 1 2 7
+4 +4 +2 +4 +8 +6 +3 49 +8 +1
6 3 3 5 7 5 6 9 4 3
+9 +5 +4 42 +8 45 +7 +2 +6 +2
8 6 5 8 7 8 9 8 5 6
+2 43 +9 +6 +3 +1 43 +7 +1 42

1 minute timing goal

May be copied within Pioneer Union Elementary School under a site license.

Number of problems correct

© Otter Creek Institute, 2003



Mastering Math Facts - Addition

A-29 Name

SetY Practice on facts through Set Y
8 6 5 4 3 4 2 5 4 2
+t3 9 +1 +6 +9 +5 +5 +7 +8 49
>3 4 8 5 5 9 7 4 7 3
+5 +5 +4 +6 +4 +3 +9 +3 +6 +4
3 6 6 4 4 5 3 6 3 5
+6 +9 +5 +8 +6 +5 +9 +4 +7 +4
7 6 1 9 2 9 5 7 6 8
+4 +5 +6 43 +4 +2 +6 +8 +4 +8
One Minute Timing on facts through Set Y
4 7 9 3 7 2 2 4 9 4
+0 +8 +3 +5 +6 +6 +9 +5 +9 42
7 6 8 8 6 2 5 1 2 7
+4 +6 +2 +4 +8 +6 +3 +9 +8 +1
6 3 3 5 7 5 6 9 4 3
+9 45 +9 +2 +8 +5 +7 42 +6 +2
4 o6 2 8 7 8 9 8 5 6
+2 41 +3 46 +3 +1 +5 +7 41 +7

1 minute timing goal

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.

© Otter Creek Institute, 2003



Mastering Math Facts - Addition A-30 Name
SetZ Practice on facts through Set Z
8 6 5 4 3 4 3 5 4 2
+1 +4 49 +6 +9 +5 +5 +6 +8 +9
6 4 8 5 7 9 7 4 7 3
+5 +9 +3 +6 +4 45 48 +4 +6 +4
5 6 6 2 4 4 3 6 3 5
+6 +9 +3 +8 43 +1 +2 +8 +7 +4
8 6 2 9 5 9 5 4 9 8
+4 +7 +6 +3 +6 +2 +6 +0 +4 +8
One Minute Timing on facts through Set Z
2 7 9 3 7 2 2 4 9 4
+1 +8 43 +5 +6 +6 +9 45 +9 42
7 6 8 8 6 2 5 1 2 7
+4 +4 42 +4 +8 +6 +3 +9 +8 +1
6 3 3 5 7 5 6 9 4 3
+9 45 +7 +2 48 +5 +7 +2 46 42
8 1 5 8 7 8 9 8 b 6
+2 +4 +9 +6 +3 +1 +7 47 +1 +2

1 minute timing goal

May be copied within Pioneer Union Elementary School under a site license.

Number of problems correct

© Otter Creek Institute, 2003



Mastering Math Facts - Addition A-31 Name
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May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003




Mastering Math Facts - Addition A-32 Name

Addition Two Minute Timing #1 (do this weekly to check your progress)

8§ 5 1 3 9 2 4 4 9 6
+6 +2 +7 +7 +2 +2 +4 +8 +7 +5

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Addition A-33 Name

Addition Two Minute Timing #2 (do this weekly to check your progress)

7 6 6 2 7 5 9 8§ 2 1
+8 +0 +2 +1 +9 +5 +4 +3 +7 +3

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Addition A-34 Name

Addition Two Minute Timing # 3 (do this weekly to check your progress)

8 3 6 4 4 6 3 3 2 6
+8 +2 +6 +9 +6 +1 +8 +9 +3 +9

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Addition A-35 Name

Addition Two Minute Timing #4 (do this weekly to check your progress)

6 0 1 4 8 6 2 2 9 3
+8 +7 +5 +7 +0 +4 +4 +9 +8 +4

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Addition A-36 Name

Addition TWO Minute Timing # 5 (do this weekly to check your progress)

8 6 4 2 6 2 9 1 3 0
+0 +4 +7 +4 +8 +9 +8 +5 +4 +7

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Addition A-37 Name

Addition Two Minute Timing #6 (do this weekly to check your progress)

4 7 6 8 1 6 9 9 6 5
+3 +4 +7 +2 +1 +3 +9 +6 +2 +4

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Addition A-38 Name

Addition Two Minute Timing #7 (do this weekly to check your progress)

4 7 4 8 b5 6 7 3 0 8
+2 +2 +5 +1 +3 +9 +6 +5 +3 +7

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Addition A-39 Name

Addition Two Minute Timing #8 (do this weekly to check your progress)

8 3 5 8 4 7 4 6 0 7
+1 +5 +3 +7 +2 +2 +5 +9 +3 +6

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Addition A-40 Name

Addition Two Minute Timing #9 (do this weekly to check your progress)

6 7 2 2 7 5 9 8 6 1
+0 +9 +1 +7 +8 +5 +4 +3 +2 +3

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Addition A-41 Name

Addition Two Minute Timing #10 (do this weekly to check your progress)

2 8 5 3 4 1 6 9 9 4
+2 +6 +2 +7 +8 +7 +5 +2 +7 +4

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Addition A-42 Name

Graph of my Progress Goal

(Graph of the number of problems correct in each 2 minute timing)

80
78
76
74
72
70
68
66
64
62
60
58
56
54
52
50
48
46
44
42
40
38
36
34
32
30
28
26
24

Number
correct

Date

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Subtraction S-1 Name

Where should I begin in Subtraction? Test to pass Sets A - E

Try each set to see where you should begin practicing your facts. Wait for my signal to begin.
Before you begin enter your goal for a 15 second timing. You will have 15 seconds to answer as many of

the problems below as you can. Write as quickly as you can. Ready, set, go!

4 6 6 5 8 3 8 4 2 4
1 =3 =5 —1 =7 —2 —4 —3 —1 =2

8 7 6 3 4 6 5 2 8 7
—4 —1 -3 —1 =2 —1 —4 —1 -7 —6

Goal Number of problems correct

Where should I begin in Subtraction? Test to pass Sets F - J

Wait for my signal to begin. Before you begin enter your goal for a 15 second timing. You will
have 15 seconds to answer as many of the problems below as you can. Write as quickly as you can.

Ready, set, go!

2 7 14 6 16 5 9 9 7 10
—6 =5 —7 -2 —8 —2 —8 —0 -2 —5

9 10 10 6 5 16 12 10 14 6
—1 =5 -9 —0 =3 —8 —6 —1 —7 —4

Goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Subtraction S-2 Name

Where should I begin in Subtraction? Test to pass Sets K — O

Wait for my signal to begin. Before you begin enter your goal for a 15 second timing. You will
have 15 seconds to answer as many of the problems below as you can. Write as quickly as you can.

Ready, set, go!

11 13 11 15 7 14 9 15 8 18
—4 —6 —9 —9 —3 —6 —2 —6 —2 —9

10 13 14 18 11 8 7 10 9 11
—2 -7 —8 —9 -7 —6 —4 —8 —7 2

Goal Number of problems correct

Where should I begin in Subtraction? Test to pass Sets P _— W

Wait for my signal to begin. Before you begin enter your goal for a 15 second timing. You will
have 15 seconds to answer as many of the problems below as you can. Write as quickly as you can.

Ready, set, go!

17 15 14 9 13 11 16 13 12 12
—8 -7 -9 —6 —9 —3 —9 —8 —5 —3

10 8 11 10 17 11 16 14 12 15
—3 =5 =5 -6 —9 —6 —7 —5 —7 —8

Goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Subtraction
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May be copied within Pioneer Union Elementary School under a site license.

© Otter Creek Institute, 2003




Mastering Math Facts - Subtraction S-4 Name

Graph of my Progress Goal

(Graph of the number of problems correct in each 2 minute timing)

80
78
76
74
72
70
68
06
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60
58
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52
50
48
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44
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38
36
34
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28
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Number
correct

Date

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Subtraction S-5 Name
Set A [3-2, 3-1, 4-3, 4-1] Practice on facts in Set A
3 4 4 4 3 4 3 4 3 4
-1 1 3 4 2 -1 -1 3 -2 -
4 3 4 3 4 3 4 3 3 4
3 -1 -1 -1 -3 -2 -1 -1 -2 -3
3 4 3 3 4 4 3 3 3 4
-1 3 14 2 3 -1 -1 -2 -1 -
4 3 4 4 4 3 4 3 3 3
-1 2 3 -1 3 2 3 -2 -1 -2
One Minute Timing on facts in Set A
3 3 4 3 3 4 4 3 3 3
2 1 3 -1 2 3 -1 -1 -2 -1
4 3 3 4 4 4 3 3 3 4
-1 2 1 1 3 -1 -1 2 -1 3
3 4 4 4 3 3 3 4 3 4
-1 1 3 1 -1 2 -1 3 2 -
4 4 3 4 4 3 4 4 3 4
1 3 -2 -1 3 2 3 -1 -2 -3

1 minute timing goal

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.

© Otter Creek Institute, 2003



Mastering Math Facts - Subtraction

Set B [5-4,5-1,2-1]

S-6

Name

Practice on facts through Set B

5 b 3 2 4 5 3 4 5 2
-1 4 2 -1 -1 -4 -1 3 -1 -
3 2 5 4 5 4 5 3 3 4
-1 1 1 1 -1 3 4 -1 2 3
5 b 3 4 3 5 4 5 3 2
1 4 -1 3 -1 -1 -1 -4 -1 -1
2 3 5 4 5 3 5 5 2 3
-1 2 1 3 4 1 -1 4 -1 =2
One Minute Timing on facts through Set B
5 4 4 5 5 4 3 4 3 2
-1 4 3 414 4 3 -1 -1 -2 -
4 3 3 5 4 2 5 3 3 2
-1 2 -1 -4 3 -1 -1 -2 -1 -1
3 5 4 5 4 5 2 5 5 2!
-1 4 3 1 -1 4 -1 -4 -1 -
2 5 5 3 3 4 3 2 5 2
1 -4 -1 -1 -2 -3 -2 -1 -4 -1

1 minute timing goal

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.

© Otter Creek Institute, 2003



Mastering Math Facts - Subtraction

Set C [6-1, 6-5, 4-2]

S-7

Name

Practice on facts through Set C

6 5 3 2 4 5 3 4 6 2
-1 4 =2 1 2 1 -1 3 5 -
6 2 5 4 6 4 5 4 3 4
» 4 1 -1 -1 3 -4 -2 -1 3
5 6 6 4 4 6 4 5 3 6
-1 5 4 1 2 -1 -1 4 -1 -5
4 2 6 4 3 6 5 6 6 3
2 1 1 2 2 5 -1 5 a4 =2
One Minute Timing on facts through Set C
6 4 6 5 5 4 3 4 3 6
1 -2 5 -1 -4 2 -1 -1 =2 -1
4 3 6 5 4 4 5 6 6 2
-1 2 5 4 2 -1 -1 5 -1 -
3 5 4 6 4 5 6 5 6 4
-1 4 3 -1 2 4 -1 4 5 2
6 5 5 6 6 4 4 2 5 2
5 -4 -1 -1 -5 3 2 -1 -4 -1

1 minute timing goal

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.

© Otter Creek Institute, 2003



Mastering Math Facts - Subtraction

Set D [7-1, 7-6, 6-3]

S-8

Name

Practice on facts through Set D

6 5 7 6 4 7 3 4 6 2
3 4 6 -1 2 -1 -1 3 S5 -
6 2 5 4 7 4 5 7 3 6
» 1 1 4 1 3 4 6 -1 3
7 6 6 4 4 7 4 6 3 6
-1 3 4 1 2 6 -1 3 -1 5
4 7 6 7 3 6 5 4 7 3
2 1 1 6 2 3 -1 3 -1 =2
One Minute Timing on facts through Set D
6 4 6 7 5 4 7 4 3 6
1 2 5 6 4 2 A - 2 3
4 7 6 5 4 7 5 6 6 2
-1 6 3 4 2 -1 -1 5 -1 -
7 5 4 6 4 2 6 5 3 7
1 4 3 -1 =2 -1 -3 -1 -1 -6
6 3 5 6 7 6 3 7 4 2
5 2 -1 3 -6 3 -1 -1 -3 -1

1 minute timing goal

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.

© Otter Creek Institute, 2003



Mastering Math Facts - Subtraction S-9 Name

Set E [8-1,8-7, 8-4] Practice on facts through Set E
6 8 7 6 4 8 3 4 8 2
B3 4 6 A 2 -1 -1 3 7 -

One Minute Timing on facts through Set E

3 8 4 7 8 4 7 8 3 6
-1 7 3 -6 4 -2 -1 -1 -2 -3

1 minute timing goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Subtraction

Set F [9-1, 9-8, 10-5]

5-10

Practice on facts through Set F

Name

8 8 7 9 4 7 9 4 10 8
-1 7 6 8 -2 -1 -1 3 5 -4
6 9 5 4 10 8 8 7 9 6
- 1 41 1 S5 7 4 -6 8 3
8 3 6 9 7 10 9 6 8 3
7 =2 -1 8 6 5 -1 3 -1 -
8 7 9 5 8 10 9 4 2 10
-4 -1 -1 4 -1 5 8 3 -1 5
One Minute Timing on facts through Set F
6 4 10 7 5 8§ 9 4 3 9
-1 2 5 6 4 7 -1 -1 -2 28
8 9 o6 8 10 7 5 6 9 2
-1 3 3 4 S5 -1 -1 S5 -1 -1
7 5 9 6 4 9 6 8 10 7
1 -4 -8 -1 =2 -1 3 -4 -5 -6
10 3 9 6 5 8 3 8 4 9
5 2 8 5 -1 -7 -1 -1 =3 -1

1 minute timing goal

May be copied within Pioneer Union Elementary School under a site license.

Number of problems correct

© Otter Creek Institute, 2003



Mastering Math Facts - Subtraction

Set G [10-1, 10-9, any #-0]

Practice on facts through Set G

S-11

Name

8 8 7 9 10 10 9 4 10 6
1 -0 -6 -8 -9 -1 -1 3 =5 -1

6 9 5 10 10 8 8 7 9 10
- 1 00 1 5 7 4 -1 8 I

8 3 10 9 4 10 9 6 8 10
7 2 9 8§ -0 -5 -1 -3 -1 -1

8§ 10 9 5 4 5 4 10 2 3
4 -1 -0 -4 =2 -1 -1 -9 -1 -1

One Minute Timing on facts through Set G

0 4 2 7 5 4 9 10 3 6
2 2 1 0 4 -1 -1 -1 -1 3

8 10 6 8 10 7 5 10 9 10
-1 9 0 4 S5 -1 -1 S5 -8 -1
0 5 7 6 4 9 4 8§ 10 7
-1 1 6 1 3 -1 3 -4 S5 -0
10 3 9 6 5 8 10 3 4 9
9 2 -8 5 -1 -7 9 -7 -0 -8

1 minute timing goal

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.

© Otter Creek Institute, 2003



Mastering Math Facts - Subtraction

Set H [5-3, 5-2, 12-6]

512

Name

Practice on facts through Set H

g§ & 5 3 7 10 9 5 12 6
1 0 2 -2 6 -1 -1 3 6 =3
2 9 5 10 10 8 5 7 6 10
-6 -1 3 -1 58 -7 -2 -1 =5 -9
5 5 10 12 4 10 9 5 6 10
4 2 H 6 0 =5 =8 =3 -1 -
8§ 9 9 5 4 5 4 10 2 12
4 8 0 3 2 2 1 9 -1 =6
One Minute Timing on facts through Set H
0 3 2 7 5 12 5 10 3 5
9 -1 -1 -0 -4 -6 -2 -1 =2 -3
8 12 7 8 10 7 5 6 9 9
-1 6 6 4 =5 -1 2 =5 8 -
0 5 12 7 4 9 5 8 10 7
-1 4 %6 1 3 1 3 4 5 0
4 5 9 6 6 8 4 5 6 9
1 -2 -8 -5 -1 -7 2 3 -3 -8

1 minute timing goal

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.

© Otter Creek Institute, 2003



Mastering Math Facts - Subtraction

Set1 [6-2, 6-4, 14-7]

5-13

Name

Practice on facts through Set I

8 8 6 3 6 10 14 5 5 6
-7 0 4 -2 5 -1 -7 3 2 2
12 9 14 10 10 5 6 7 6 10
6 -1 7 -1 S5 3 2 -1 -4 I

6 5 10 12 6 9 9 5 6 14
4 2 9 6 2 -1 88 3 3

8 6 9 6 4 14 8 7 5 12
4 2 0 4 -2 7 -1 -6 -2 =6

One Minute Timing on facts through Set 1

6 3 2 14 5 12 6 10 3 5
4 -1 -1 7 4 -6 2 -1 -2 3

8 5 7 6 10 10 5 6 9 14
-1 3 6 4 5 -1 2 S5 8 F
10 6 12 7 4 9 14 8 6 7
9 2 6 -1 3 -1 7 -4 3 0

4 5 10 6 6 8 4 5 6 9
1 -1 9 4 -1 -7 =2 -2 -2 -8

1 minute timing goal

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.

© Otter Creek Institute, 2003



Mastering Math Facts - Subtraction

Set J [7-2,7-5,16-8]

S-14

Name

Practice on facts through Set ]

8 8 6 16 6 4 14 7 7 4
= 0 4 8 -1 -1 -7 S5 -2 2
12 7 5 10 10 5 7 16 6 10
6 = -1 -1 5 -4 -2 8 5 9

4 16 10 7 6 9 9 5 7 7
3 -8 -9 5 2 -1 -8 -3 -2 -1

8 7 9 6 16 2 8 7 5 7
-4 2 0 3 8 -1 -1 6 -2 5

One Minute Timing on facts through Set ]

6 7 2 14 5 3 3 10 16 5
=2 %6 -1 -7 -4 -1 -2 -1 -8 3

8 5 7 6 10 10 7 6 9 4
-1 1 5 4 5 -1 2 5 8 -1
10 6 12 16 4 9 14 8 6 7
2 2 6 8 3 -1 -7 4 -4 0

7 7 10 6 6 8 4 5 7 9
5 -1 -9 -1 -3 -7 2 2 2 -8

1 minute timing goal

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.

© Otter Creek Institute, 2003



Mastering Math Facts - Subtraction

Set K [8-2, 8-6, 18-9]

S-15

Name

Practice on facts through Set K

8 8 6 16 6 18 14 7 8 7
6 -0 -4 -8 -1 -9 -7 5 -2 =2
12 18 6 8 10 5 8 16 6 10
-6 -9 -2 -6 5 -2 -2 -8 -5 -9

8§ 16 10 7 8 9 14 5 7 18
6 8 -1 5 2 8 -7 3 -2 9
18 7 9 6 16 9 8 8 6 7
2 2 0 4 8 -1 -2 -6 2 5

One Minute Timing on facts through Set K

8 7 2 14 5 18 3 10 16 5
=2 6 1 -7 -4 9 -2 -1 -8 3

8 5 7 8 10 6 7 6 9 6
6 -1 -5 -4 -5 -4 -2 -5 -§ -1
10 18 12 16 4 9 14 8 6 7
=2 2 6 8 3 -1 -7 6 4 -0

8 7 9 6 6 8 4 5 8 7
2 -1 -8 2 3 -7 2 2 2 -5

1 minute timing goal

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.

© Otter Creek Institute, 2003



Mastering Math Facts - Subtraction

Set L [9-2,9-7,11-7, 11-4]

S-16

Name

Practice on facts through Set L

8 8 11 16 9 18 11 7 9 7
6 0 4 8 -7 9 7 5 -2 2
12 18 9 8§ 11 9 8§ 16 11 10
6 9 -7 6 4 -2 -2 8 -7 9

9 6 10 11 8 8§ 14 11 9 18
7 4 -1 7 2 -6 -7 -4 2 9

5 11 5 11 6 9 8 9 7 7
2 Z 1 4 5 =2 -2 -7 -2 5

One Minute Timing on facts through Set L

7 8 3 11 5 18 9 10 16 4
2 6 -1 -7 4 H 2 -1 8 3

8 5 7 9 10 11 7 6 9 2
6 -1 5 7 S5 4 5 5 7 -
10 11 12 16 4 9 14 8 6 7
2 4 00 8 3 -7 7 6 3 -0

8 9 9 9 6 11 4 3 8 7
4 -1 -8 -2 -1 -7 2 2 2 -6

1 minute timing goal

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.

© Otter Creek Institute, 2003



Mastering Math Facts - Subtraction

Set M [any number - itself ]

Practice on facts through Set M

S-17

Name

6 8 11 16 9 18 11 7 9 7
-6 8 -4 88 7 H 7 DX 2 A
2 18 9 3 11 9 8 16 11 9
2 9 -7 3 4 2 2 £ 7 I
9 4 g 11 8 1 14 11 9 18
7 4 =6 7 2 1 7 4 =2 3
5 11 5 11 6 9 6 9 7 7
5 7 -1 -4 5 2 -6 -7 =2 5
One Minute Timing on facts through Set M
3 11 7 8 16 3 5 18 9 10
17 2 6 8 3 4 9 2 -
7 9 8 5 9 2 10 11 7 6
=7 = =6 -1 7 -1 5 -4 S5 5
12 8 10 11 6 7 4 9 14 8
0 8 H 4 3 0 3 7 7 -6
9 9 8 9 8 7 6 11 4 3
9 2 4 -1 2 -6 -1 -7 -2 =2

1 minute timing goal

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.

© Otter Creek Institute, 2003



Mastering Math Facts - Subtraction

Set N [10-2, 10-8, 14-8, 14-6]

S-18

Name

Practice on facts through Set N

14 8 11 10 7 18 14 7 10 8
8 0 4 88 7 H -6 5 =2 =2
14 18 9 14 11 9 10 g 11 10
6 9 7 8 4 2 2 8 7 -8

9 6 2 11 g 10 14 10 9 14
-7 -4 2 7 6 -8 8 H 2 =6
10 7 14 11 14 9 8 9 10 6
8 Z 6 4 £ 2 -2 -1 2 3

One Minute Timing on facts through Set N

14 8 3 11 4 18 9 10 16 4
8 6 1 7 4 H 2 2 8 3
14 5 7 9 10 11 7 6 9 2
6 -1 6 -7 8 -4 5 6 -0 -1
0 7 12 10 4 12 14 8 5 7
2 =2 0 8 1 6 8 L 3 -

6 9 9 10 6 14 4 3 8 14
4 -1 -8 2 -1 -7 2 -2 -2 -6

1 minute timing goal

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.

© Otter Creek Institute, 2003



Mastering Math Facts - Subtraction

Set O [11-2, 11-9, 15-9, 15-6]

Practice on facts through Set O

S-19

Name

15 8§ 10 14 11 11 6 15 11 3
6 0 8 8 7 9 6 9 2 -2
15 11 9 15 11 11 10 9 11 10
9 9 7 6 4 2 -2 88 7 =8
9 11 10 11 5 14 14 15 9 15
7 2 -2 H 5 8 -6 H -2 =6
0 11 15 11 14 9 15 11 10 14
8 4 H 2 -6 2 6 H 2 =8
One Minute Timing on facts through Set O

15 8 3 11 11 18 10 11 16 4
9 8 1 7 4 H 2 2 8 3
15 5 7 9 10 11 5 7 9 2
6 1 6 7 $ 2 5 S5 0 -1
10 8§ 11 14 4 12 15 8 5 7
» 2 H L -1 6 H 7 3 -

6 8 9 15 6 14 4 3 9 11
3 -1 -8 -6 -6 -6 -2 -2 -2 -9

1 minute timing goal

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.

© Otter Creek Institute, 2003



Mastering Math Facts - Subtraction

Set P [7-3, 7-4,13-7, 13-6]

Practice on facts through Set P

S-20

Name

3 8 15 8 7 11 13 15 7 3
6 -0 -6 -8 -3 2 -7 -9 -4 =2
11 7 9 15 14 13 7 14 13 10
9 B3 7 H 6 6 A4 88 T =2
13 11 7 11 15 14 3 15 6 13
7 2 4 9 6 -8 -3 -9 -3 -6
10 11 7 11 13 14 15 13 10 7
8 9 3 2 6 -6 -6 -7 2 -4
One Minute Timing on facts through Set P

15 8 3 13 11 18 10 10 16 7
9 6 -1 -7 -4 -9 -2 5 -8 -3
5 &5 7 9 10 11 7 6 13 2
6 5 3 7 88 2 H 5 =6 -
0 7 11 14 4 14 12 13 5 7
-5 4 -9 8 -1 -6 -6 -7 =3 -6

6 8 9 13 6 7 4 3 9 11
-3 -1 8 -6 -1 4 -2 -2 -2 -0

1 minute timing goal

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.

© Otter Creek Institute, 2003



Mastering Math Facts - Subtraction

Set Q [8-3, 8-5, 15-8, 15-7]

Practice on facts through Set Q

S-21

Name

13 8§ 15 15 7 8§ 13 15 7 3
6 3 6 8 3 5 -7 7 A4 -2
11 7 8 13 8 13 7 15 15 11
9 3 5 7 3 -6 -4 88 T =2
15 8 7 11 15 14 8 15 15 13
7 5 4 9 6 8 3 H 8 -6
15 11 7 15 § 14 15 13 8 7
8 -2 3 -7 5 -6 H 7 3 0
One Minute Timing on facts through Set Q

15 8 3 13 11 15 10 8 16 7
$ 3 1 - 9 H 2 S5 8 =3
14 5 8§ 15 10 11 7 6 13 2
-7 5 -4 -7 8 -2 5 -4 -6 -
10 7 8 14 4 15 12 15 5 7
5 4 5 8 -1 -6 -6 -7 -1 =6

6 8 15 16 8 7 6 3 9 11
2 7 8 8 -3 -6 3 =2 =2 =0

1 minute timing goal

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.

© Otter Creek Institute, 2003



Mastering Math Facts - Subtraction

Set R [13-8, 13-5, 16-9, 16-7]

Practice on facts through Set R

S22

Name

13 8 15 16 7 8 13 16 13 3
$ 3 7 H 3 b5 5 X b6 2
16 7 13 16 8 13 7 15 15 13
2D 3 D2 Z 3 L A4 B 7
15 8 7 16 13 14 8§ 16 15 13
7 5 4 H 5 8 3 7 8 =8
15 13 13 16 8 13 16 13 9 7
8 5 6 £ 5 7 H 8 L L0
One Minute Timing on facts through Set R

14 8 3 13 18 16 10 8 16 7
= =2 21 8 H H S5 S5 8 3
16 5 g 15 10 11 13 6 13 2
=7 4 =2 7 £ 2 5 4 -6 -
13 7 5 16 4 15 12 15 4 8
» 4 = Z 3 0 6 7 -1 =6

7 13 15 13 8 7 6 3 16 11
-2 -7 -8 -8 3 5 -2 -2 -9 -9

1 minute timing goal

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.

© Otter Creek Institute, 2003



Mastering Math Facts - Subtraction

Set S [9-3, 9-6, 14-9, 14-5]

Practice on facts through Set S

S-23

Name

3 9 16 14 7 8 14 16 9 3
8 3 -7 9 3 5 5 9 -6 2
14 8 13 9 14 13 9 15 16 15
-9 3 5 -6 5 8 3 8. -7 -7
5 9 5 16 13 14 8 16 14 9
7 3 4 9 S5 H 3 T 5 b
5 13 9 16 14 8 14 13 9 7
8 5 6 H H 5 H 8 3 -0
One Minute Timing on facts through Set S

4 9 3 13 18 16 10 8 9 7
9 3 -1 -8 -9 9 9 5 -1 -5
6 5 8 10 9 11 14 8 9 2
7 4 3 X L8 4 H L 6 -
14 11 5 14 4 15 9 15 4 8
5 4 1 H 3 0 6 - -1 =6

6 13 15 13 9 7 6 3 14 11
3 7 8 5 3 -1 2 -2 -6 -9

1 minute timing goal

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.

© Otter Creek Institute, 2003



Mastering Math Facts - Subtraction

Set T [10-3,10-7, 17-9, 17-8]

Practice on facts through Set T

S-24

Name

179 10 17 10 10 14 16 9 13
8 3 -7 -9 3 5 5 -9 -6 -5
17 10 13 9 14 17 9 13 16 10
9 3 5 -6 -9 -8 -3 -8 -7 -7
10 9 17 13 14 17 10 16 14 9
7 3 $ 8 S5 H 3 7 H -6
14 10 9 16 14 8 17 17 6 10
= =Z $ H H 7 8 H 3 3
One Minute Timing on facts through Set T

14 10 15 17 18 17 10 8 9 15
29 3 6 8 H H S 5 -1 -6
16 5 8 13 12 10 14 10 9 2
2 4 3 S5 6 7 S5 -1 3 -1
15 11 5 17 10 15 9 10 16 8
2 4 S5 H 3 0 6 -2 -7 J

6 13 17 7 10 7 6 3 13 11
5 6 -8 5 -7 -1 -3 -2 -8 -4

1 minute timing goal

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.

© Otter Creek Institute, 2003



Mastering Math Facts - Subtraction S-25

Set U [11-3, 11-8, 13-9, 13-4]

Practice on facts through Set U

Name

179 10 13 11 10 17 11 9 13
8 3 7 H 3 3 H 88 6 A4
13 11 14 9 13 17 11 13 16 10
4 8 H 6 9 8 3 0 F I
10 11 17 11 14 13 10 17 13 9
7 =8 8 L 5 H 3 H 4 b
14 11 9 13 14 8 13 17 11 10
2 $ 3 H H 7 4 9 3 3
One Minute Timing on facts through Set U

13 10 3 11 18 5 10 8 9 15
2 %5 1 8 H 3 8 5 -1 -6
16 5 11 13 12 4 13 7 9 2
=2 4 3 7 6 -2 -4 -3 -2 -
15 13 5 17 10 15 3 11 11 8
= 4 -1 H 3 0 3 8 H 7

6 13 17 7 10 7 11 3 13 11
-5 5 8 -6 -7 -1 -3 -2 -9 -4

1 minute timing goal

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.

© Otter Creek Institute, 2003



Mastering Math Facts - Subtraction

Set V [12-3,12-9, 12-7,12-5]

Practice on facts through Set »

S-26

Name

12 9 12 12 12 10 10 11 9 13
= =83 Z 99 3 3 7 3 -1 -4
13 11 12 17 13 12 11 17 12 12
-4 8 H 88 99 S5 3 H B3 I
12 11 17 11 12 13 12 12 13 6
= 3 H 8 S5 H9 3 H 4 3B
14 11 12 13 12 12 17 10 12 10
0 8 3 H H 7 88 7 5 3
One Minute Timing on facts through Set V

12 10 3 11 10 12 10 8 11 16
2 92 -1 8 2 3 3 b5 2 8
16 5 11 12 12 4 13 7 9 12
2 4 3 -7 6 4 4 3 8 5
15 13 5 12 12 15 6 15 18 8
< 2 0 H 3 6 B3 8 H A4

7 12 17 7 10 8 11 3 12 11
4 -7 -8 -6 -7 3 -4 -2 -5 -9

1 minute timing goal

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.

© Otter Creek Institute, 2003



Mastering Math Facts - Subtraction S-27

Set W [9-5,9-4, 12-8, 12-4]

Name

Practice on facts through Set W

12 9 12 12 12 13 10 11 9 12
= = Z $ 3 4 7 3 4 -4
9 11 12 12 13 9 12 13 12 12
-4 -8 -9 8 -9 5 -3 -4 -4 -7
12 12 9 11 12 12 9 12 12 6
7 = = 3 -4 5 4 H 8 3
14 11 12 12 9 12 13 9 12 5
0 8 8 H 4 4 9 5 5 -4
One Minute Timing on facts through Set W

12 13 3 11 14 12 10 9 8 16
8 6 -1 0 99 7 5 5 -6 -8

8 5 12 12 12 4 9 7 8 12
2 4 3 8 6 2 -4 -2 8 5
14 12 5 9 12 15 6 13 18 9
7 2 0H 6 4 6 3 S5 H A4

9 9 17 7 13 5 11 3 12 16
-1 5 8 -6 -7 -3 -4 -2 -4 -9

1 minute timing goal

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.

© Otter Creek Institute, 2003



Mastering Math Facts - Subtraction

Set X [10-6, 10-4, 11-6, 11-5]

Practice on facts through Set x

S-28

Name

11 9 12 12 12 10 10 11 9 12
5 5 H 8 3 4 6 6 4 -4
9 11 10 12 13 11 12 5 10 12
4 6 -6 8 0 5 3 A4 4
12 12 9 12 10 11 10 12 11 6
4 7 5 S5 6 5 A4 H -6 3
10 11 12 11 9 12 12 9 10 5
6 6 8 5 -4 4 5 S5 A4 -
One Minute Timing on facts through Set X

12 13 3 11 14 13 10 11 8 16
8% 6 1 0 9 H 6 S5 6 =8

8 5 12 13 11 4 9 7 9 10
2 5 3 £ 6 2 4 2 8 -4
12 12 5 10 12 11 6 10 18 9
7 9 0 6 5 6 3 5 H =D

9 11 7 7 13 5 10 3 12 11
-1 5 3 -6 4 -3 4 -2 -4 -9

1 minute timing goal

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.

© Otter Creek Institute, 2003



Mastering Math Facts - Subtraction

Set Y [all previous sets]

S-29

Name

Practice on facts through Set Y

11 9 12 12 4 10 10 16 9 8
5 5 9 8 3 -4 6 -8 -4 -A

9 11 10 14 13 11 12 7 10 6
4 6 6 - 0 -5 3 -4 -8 -2
12 12 9 12 15 11 10 18 11 6
4 -7 5 5 9 7 -4 9 -6 -3
10 11 12 11 5 12 10 9 10 5
6 6 8 5 4 4 5 5 4 -1

One Minute Timing on facts through Set Y

12 13 3 11 14 13 10 11 & 16
% 6 1 0 9 H 3 S5 -6 -8

8 5 12 13 11 4 9 7 9 10
=2 4 3 8 7 4 4 2 8 8
12 12 5 10 12 11 6 10 18 9
= 9 L0 6 5 6 3 5 9 5

9 11 7 7 13 5 10 3 12 11
-1 -2 3 -6 -4 -3 -4 -2 -4 -9

1 minute timing goal

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.

© Otter Creek Institute, 2003



Mastering Math Facts - Subtraction

Set Z [all previous sets]

Practice on facts through Set Z

S-30

Name

11 9 3 12 4 10 10 16 9 8
2 5 A 8 3 4 6 -8 -4 -4

9 11 7 14 13 11 12 7 10 6
4 6 6 -7 0 5 3 -4 8 =2
12 4 9 12 15 11 10 18 11 6
4 3 S5 H H 7 A4 H 6 3
10 11 12 11 5 12 10 9 10 5
6 H S8 H 4 4 S5 S5 3 -

One Minute Timing on facts through Set Z

6 13 3 11 14 13 15 3 8 16
2 %6 -1 0 H 4 H 3 -6 8

§ 5 12 13 11 4 9 7 9 8
2 4 3 8 7 2 4 2 8 A
12 12 5 10 2 11 6 10 18 9
Z 2 L0 6 -1 6 3 5 H 5

9 11 7 7 13 8 10 3 12 4
-1 2 3 -6 -9 -3 -4 -2 -4 -3

1 minute timing goal

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.

© Otter Creek Institute, 2003



Mastering Math Facts - Subtraction

Date Date Date Date
of of of of
st 2nd 3rd 4th

Date
of
5th
try

Date
of
6th
try

P|Uo|ZISr R« —IT|@mMmMDO O T >

S-31 Name

1S

ROCKETING

towards being a

master of
subtraction
facts!

&

o

\ Color in
each letter
when you
pass its
T-minute

timing.

Date | Date | Date | Date | Date
of of of of of
2nd 3rd 4th Bth 6th
ty |oy |boy |&y |ty

NI<|X| S<|c|d|»nlx

May be copied within Pioneer Union Elementary School under a site license.
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Mastering Math Facts - Subtraction S-32 Name

Subtraction Two Minute Timing # 1 (do this weekly to check your progress)

9 12 9 11 14 11 10 10 7 11
-1 —4 =2 —4 =7 =5 —8 =7 —4 =2

10 1 9 12 12 12 5 11 13 12
-1 —1 —8 —8 —6 —9 =5 =9 —4 =7

6 11 15 5 6 16 5 15 10 11
—3 —6 —9 —4 —4 —7 =3 —7 =9 =7

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Subtraction S-33 Name

Subtraction Two Minute Timing # 2 (do this weekly to check your progress)

11 9 3 10 15 12 8 13 9 9
-8 =5 =2 =6 —6 =3 —6 —8 =3 =0

11 9 12 9 14 11 10 10 7 11
—4 —1 —4 —2 —7 —5 —8 —7 —4 =2

12 10 1 9 12 12 5 11 13 12
—8 —1 —1 =8 —6 —9 —5 —9 —4 —7

5 6 11 15 6 16 5 15 10 11
—4 —3 —6 —9 —4 —7 —3 —7 —9 —7

7 14 6 8 18 17 7 7 8 7
—6 —6 =5 —4 —9 —8 —2 —1 —2 —5

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Subtraction S-34 Name

Subtraction Two Minute Timing # 3 (do this weekly to check your progress)

15 12 8 9 3 10 11 13 9 9
—6 =3 —6 —5 —2 —6 —8 —8 —3 —0

18 17 7 14 6 8 7 7 8 7
—9 —8 —2 —6 =5 —4 —6 —1 —2 =5

4 9 13 14 14 8 8 13 4 8
—9 —4 —7 —8 =5 =5 —1 —5 —2 —3

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Subtraction S-35 Name

Subtraction Two Minute Timing # 4 (do this weekly to check your progress)

5 15 10 5 6 11 15 6 16 11
—3 —7 =9 —4 —3 —6 —9 —4 —7 =7

7 7 8 7 14 6 8 18 17 7
—2 —1 —2 —6 —6 —5 —4 —9 —8 —5

13 13 4 8 14 14 8 14 9 8
—7 —5 —2 —1 —8 =5 =5 —9 —4 —3

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Subtraction S-36 Name

Subtraction Two Minute Timing # 5 (do this weekly to check your progress)

5 5 13 8 10 13 9 10 9 10
—2 —1 —6 =7 =3 =9 —7 —2 —6 =5

9 3 10 15 12 9 8 11 13 9
—5 —2 —6 —6 —3 —0 —6 —8 —8 —3

14 6 8 18 17 7 7 7 7 8
—6 —5 —4 —9 —8 —5 —2 —6 —1 =2

6 4 12 10 7 16 15 16 11 17
—2 —3 —5 —4 —3 —9 —8 —8 —3 —9

14 14 8 14 9 8 13 8 13 4
—8 =5 =5 —9 —4 —3 —7 —1 =5 —2

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Subtraction S-37 Name

Subtraction Two Minute Timing # 6 (do this weekly to check your progress)

16 10 7 6 15 11 17 4 12 16
—8 —4 —3 —2 —8 —3 —9 —3 —5 —9

11 15 12 9 8 13 9 3 10 9
—8 —6 —3 —5 —6 —8 —3 —2 —6 —0

11 14 11 9 10 10 7 12 9 11
—4 =7 =5 =1 =8 =7 —4 —4 =2 =2

8§ 14 9 14 13 13 4 14 8 8
—1 =9 —4 —8 —7 =5 —2 —5 —5 —3

Goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Subtraction S-38 Name

Subtraction Two Minute Timing # 7 (do this weekly to check your progress)

4 14 8 14 14 9 8 13 8 13
—2 -5 =5 —9 —8 —4 —3 —7 —1 =5

10 5 13 8 5 10 13 9 10 9
—5 —1 —6 —7 —2 =3 —9 —7 =2 —6

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Subtraction S-39 Name

Subtraction Two Minute Timing # 8 (do this weekly to check your progress)

6 5 15 10 5 6 16 11 15 11
—3 =3 —7 —9 —4 —4 —7 —6 —9 —7

14 7 7 8 7 18 17 6 8 7
—6 —2 =1 —2 —6 —9 —8 —5 —4 —5

14 13 13 4 8 14 9 14 8 8
—8 —7 =5 —2 —1 —9 —4 —5 —5 —3

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Subtraction S-40 Name

Subtraction Two Minute Timing # 9 (do this weekly to check your progress)

10 12 12 13 1 9 12 5 12 11
—1 —9 —7 —4 —1 —8 —6 —5 —8 —9

6 16 11 10 11 15 6 5 5 15
—3 —7 =7 —9 —6 —9 —4 —3 —4 —7

9 12 9 9 3 10 15 8 11 13
—5 —3 —0 —3 —2 —6 —6 —6 —8 —8

14 17 7 8 6 8 18 7 7 7
—6 —8 =5 —2 —5 —4 —9 —2 —6 —1

5 10 13 10 5 13 8 9 10 9
—2 =3 —9 =5 —1 —6 —7 =7 —2 —6

Goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Subtraction S-41 Name

Subtraction Two Minute Timing # 10 (do this weekly to check your progress)

9 3 10 9 8 13 9 11 15 12
—5 =2 —6 —0 —6 —8 —3 —8 —6 =3

9 12 9 11 10 10 7 11 14 11
—1 —4 —2 —2 —8 —7 —4 —4 =7 =5

6 11 15 11 5 15 10 5 6 16
—3 —6 =9 —7 =3 —7 —9 —4 —4 —7

14 14 8 8 13 13 4 8 14 9
—8 =5 —5 —3 —7 =5 —2 —1 —9 —4

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Subtraction S-42 Name

Graph of my Progress Goal

(Graph of the number of problems correct in each 2 minute timing)

80
78
76
74
72
70
68
66
64
62
60
58
56
54
52
50
48
46
44
42
40
38
36
34
32
30
28
26
24

Number
correct

Date

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Multiplication M-1 Name

Where should I begin in Multiplication? Test to pass Sets A - F

Try each set to see where you should begin practicing your facts. Wait for my
signal to begin. Before you begin, enter your goal for a 15 second timing. You will have
15 seconds to answer as many of the problems below as you can. Write as quickly as
you can. Ready, set, go!

Goal Number of problems correct

Where should I begin in Multiplication? Test to pass Sets G - K

Wait for my signal to begin. Before you begin enter your goal for a 15 second
timing. You will have 15 seconds to answer as many of the problems below as you can.
Write as quickly as you can. Ready, set, go!

Goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Multiplication M-2 Name

Where should I begin in Multiplication? Test to pass Sets L _— O

Wait for my signal to begin. Before you begin enter your goal for a 15 second
timing. You will have 15 seconds to answer as many of the problems below as you can.

Write as quickly as you can. Ready, set, go!

Goal Number of problems correct

Where should I begin in Multiplication? Test to pass Sets P _-— T

Wait for my signal to begin. Before you begin enter your goal for a 15 second
timing. You will have 15 seconds to answer as many of the problems below as you can.
Write as quickly as you can. Ready, set, go!

Goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Multiplication

Date Date Date Date Date Date
of of of of of of
st 2nd 3rd 4th 5th 6th

oy @y bty wy by fy

ZSrxXc«=-TOmMMOoOO D>

M-3 Name

is
ROCKETING
towards being a
master of
multiplication
facts!

Color in
each letter
when you
pass its
T-minute
timing.

Date | Date | Date | Date
of of of of
3rd 4th 5th 6th
ry |ty |ty |ty

Si<iclH|n|xnO|v o

May be copied within Pioneer Union Elementary School under a site license.
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Mastering Math Facts - Multiplication M-4 Name

Graph of my Progress Goal

Graph of the number of problems correct in each 2 minute timing)

80
78
76
74
72
70
68
66
64
62
60
58
56
54
52
50
48
46
44
42
40
38
36
34
32
30
28
26
24

Number
correct

Date

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Multiplication M-5 Name

Set A [1 X any number, any number X 1] Practice on facts in Set A

7 1 9 3 1 1 5 1 1 2
x1 x4 x1 x1 x8 x2 x1 X6 x1 x1

1 minute timing goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Multiplication M-6 Name

Set B [0xany# any#x 0] Practice on facts through Set B

7 1 9 3 1 1 5 1 1 2
xXO x4 x0 x0 x8 x2 x0 x6 x0 x1
1 0 8 0 4 1 6 5 1 6
x1 x3 xI xx x0 x99 x1 x0 x3 «x1
0 2 9 8 1 1 0 1 3 5
xZ x0 x1  x0 x4 x0 x5 x8 x0 xi
4 7 0 1 5 1 1 0 9 3
x1 x1 x2 x% x0 x6 x8 xI1 x1 x0
One Minute Timing on facts through Set B
9 3 1 1 7 1 5 1 1 2
xX0 x0 x8 x2 x0 x4 x0 x6 x0 xi
8 0 4 1 1 0 6 5 1 6
x1 x7 x0 x3 x1 x3 x1 x0 x3 x1
9 8 1 1 0 2 0 1 3 5
x1 x0 x4 x@ x¥ x0 x5 x8 x0 x1
0 1 5 1 4 7 1 0 9 3
x2 x9 x0 x6 x1 x1 x8 x1 x1 x0

1 minute timing goal

May be copied within Pioneer Union Elementary School under a site license.

Number of problems correct

© Otter Creek Institute, 2003



Mastering Math Facts - Multiplication M-7 Name

Set C [2x3, 3x2, 2x2] Practice on facts through Set C

2 0 2 8 3 1 1 7 1 2
x3 x5 X2 x1 X2 x2 x1 x0 x6 X2

2 9 1 3 5 1 2 0 7 2
x3 x1 x1 x2 x0 x8 x2 x4 x1 x0

1 minute timing goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Multiplication M-8 Name

Set D [2x4, 4x2, 2x5, 5x2] Practice on facts through Set D

7 4 1 0 1 2 2 5 2 3
x1 X2 x4 x6 x1 x5 x3 x2 x4 X2

1 minute timing goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Multiplication M-9 Name

Set E [6x2, 2x6, 7x2, 2x7] Practice on facts through Set E

7 2 2 2 6 0 4 1 2 9
2 x4 X3 XX X2 x7 x2 x2 x6 xl
2 4 7 6 4 2 7 2 1 3
X7 x1 x2 x2 x2 x6 x0 x4 x2 x2
2 7 6 4 2 4 2 2 1 8
x4 x2  x2 x0 xz x1 x3 x6 x0 x1
6 0 3 7 4 2 2 2 8 3
X2 X7 x2 x2 x2 x6 x2 x7 xI x0
One Minute Timing on facts through Set E
4 7 3 5 2 1 6 3 4 2
X2 x2 x2 x2 x2 x8 x2 x0 x1 X7
2 2 4 0 9 3 7 1 1 3
2 x6 x2 x5 xI x2 x2 x6 xI x0
5 2 6 4 1 2 6 2 0 2
x1  x7 x2 x2 x7 x5 xX0 x4 x99 x3
2 2 7 2 1 4 5 1 3 8
x7 x3 x1 x6 x0 x2 x1 x6 x2 x0

1 minute timing goal

May be copied within Pioneer Union Elementary School under a site license.

Number of problems correct

© Otter Creek Institute, 2003



Mastering Math Facts - Multiplication M-10 Name

Set F [8x2, 2x8, 9x2, 2x9] Practice on facts through Set F

2 0 1 5 2 2 5 4 1 1
x8 x3 x7 x2 x6 x9 x1 x2 x4 x1

1 minute timing goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Multiplication M-11 Name

Set G [9x3, 3x9, 9x4, 4x9] Practice on facts through Set G

1 9 2 3 1 2 2 9 2 7
X2 x3 x6 x2 x3 x8 x0 x4 x4 x2

1 minute timing goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Multiplication M-12 Name

Set H [9x5, 5x9, 3x3] Practice on facts through Set H

4 3 0 6 8 9 4 5 1 6
x9 x2 x4 x1 X2 x5 x1 x2 X2 X2

1 minute timing goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Multiplication M-13 Name

Set I [9x6, 6x9, 4x4] Practice on facts through Set I

4 1 1 4 1 3 9 3 1 6
X2 x1 x4 x4 x8 x3 x6 X2 x5 x2

1 minute timing goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Multiplication

M-14

Name

Set J [9x7, 7x9, 5x5] Practice on facts through Set J

6 4 9 2 3 7 5 5 9 1
X9 x4 x7 x6 x3 x93 x5 x99 x6 x4
9 4 7 2 8 5 5 9 1 4
x6 x2 x99 x5 x2 x5 x99 x7 x2 x4
7 6 2 5 9 9 3 9 4 6
X2 x99 ¥ x5 xZ x6 x3 x5 x1 x2
9 2 2 4 9 6 5 2 0 7
x x2 x6 x4 x7 x93 x5 xZ7 x8 x9
One Minute Timing on facts through Set J
6 9 1 3 7 5 2 3 1 4
2 x7 xX x0 x1 x5 x5 x3 x8 xl
2 1 3 9 1 2 3 1 2 9
x4 x6 x2 x7 x5 x6 x9 xZ x1 x4
7 5 9 6 3 0 5 9 2 2
X x2 x4 x2 x2 xZ x5 x1  x7 x2
2 4 4 8 4 6 2 7 5 5
x6 x9 x2 x1 x4 x1 x3 x9 x1 x2

1 minute timing goal

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.

© Otter Creek Institute, 2003



Mastering Math Facts - Multiplication M-15

Name

Set K [9x8, 8x9, 6x6] Practice on facts through Set K

9 4 5 8 7 9 6 3 6 2
xZ x4 x2 x99 x93 x8 x6 x2 x99 X7
2 9 9 6 9 5 6 7 8 3
x8 x8 x7 x6 x6 x5 x1 x2 x93 X3
8 7 9 4 5 9 5 6 9 9
X x99 x6 x99 x5 xZ7 x2 x6 x4 x8
3 6 4 7 9 6 5 8 0 5
X x6 x4 x93 x8 x93 x5 x93 xZ xl
One Minute Timing on facts through Set K
5 5 1 0 7 8 2 7 1 9
X2 x5 XX x6 x2 x93 x5 x99 x8 x2
2 9 3 9 6 8 1 3 2 3
x2 x7 x1 x8 x2 x0 x93 x99 x3 x3
4 7 9 6 9 0 9 9 2 4
x4 x2 x4 x6 x2 x99 x6 x8 x7 x2
2 2 2 8 8 6 9 1 5 3
x3 x9 x7 x2 x9 x6 x5 x1 x1 X2

1 minute timing goal

May be copied within Pioneer Union Elementary School under a site license.

Number of problems correct

© Otter Creek Institute, 2003



Mastering Math Facts - Multiplication M-16

Name

Set L [3x4, 4x3, 7x7] Practice on facts through Set L

4 3 7 8 7 4 6 5 6 9
x1 x4 x99 x99 x¥ x3 x6 x2 x93 x/
7 9 4 2 7 5 §) 3 8 3
x7 x8 x3 x8 x99 x5 x2 x4 x93 x3
4 7 1 4 7 9 5 6 9 3
x3 x2 x4 x0 X7 xz x99 x6 x8 x4
6 8 4 2 9 ) 3 3 7 5
x6 x93 x3 x2 x8 x99 x93 x4 x7 x5
One Minute Timing on facts through Set L
3 5 9 9 7 5 2 6 2 4
X9 x0 x7 x6 x2 x99 x5 x6 x8 x3
2 9 3 7 6 5 1 3 9 3
X7 x x1 X7 x2 x5 x99 x4 x4 x3
4 7 3 2 1 0 2 9 4 4
x4 x2 x4 x x2 x9 x5 x1 x3 x9
3 8 9 9 7 6 1 1 5 3
x2 x9 x7 x2 x7 x6 x6 x1 x1 x9

1 minute timing goal

May be copied within Pioneer Union Elementary School under a site license.

Number of problems correct

© Otter Creek Institute, 2003



Mastering Math Facts - Multiplication M-17 Name

Set M [3x5, 5x3, 8x8] Practice on facts through Set M

4 3 7 2 3 8 6 5 8 9
x3 x4 x2 x6 x5 x8 x6 x3 x99 x7
9 8 3 2 9 5 6 7 4 3
x x8 x> x x4 x3 x9 x7 x3 x3
5 8 1 3 7 8 5 2 3 8
x3 x2 x4 x xZ x93 x2 x93 x4 x8
9 4 3 3 8 6 2 7 0 5
x x3 x> x4 x8 x6 x3 xZ x7 x3
One Minute Timing on facts through Set M
5 5 1 0 9 8 2 3 1 7
x9 X3 x7 x6 x8 x8 x5 x4 x8 X7
2 9 3 9 6 8 1 3 5 3
7 x7 x1 x4 x2 x93 x9 x0 x3 x3
4 7 1 6 4 0 3 9 6 4
x4 x99 x4 x6 x3 x93 x5 xI x99 x2
2 1 3 2 8 5 9 1 9 3
x2 x9 x5 x2 x8 x5 x6 x1 x5 x2

1 minute timing goal

May be copied within Pioneer Union Elementary School under a site license.

Number of problems correct

© Otter Creek Institute, 2003



Mastering Math Facts - Multiplication M-18 Name

Set N [3x6, 6x3,9x9] Practice on facts through Set N

5 4 7 3 6 9 5 5 8 3
x3 x4 x2 x6 x3 x99 x93 x2 x8 x3
2 8 3 6 5 5 6 9 4 3
X9 8 x ¥ B8 B 2 ¥ B B
9 3 3 5 7 3 5 4 6 8
x9 x5 x4 x3 X7 x6 x2 x3 x3  x8
2 3 4 7 9 3 3 6 8 5
X7 x6 X9 x7 x99 x4 x5 x3 x8 x1
One Minute Timing on facts through Set N
5 5 9 4 7 9 2 7 1 0
x2 x3 x7 x3 x2 x9 x> x/7 x8 X7
2 1 3 6 6 8 1 3 2 3
X x7 x5 x3 x2 x8 x93 x6 x3 x3
9 7 3 3 1 0 5 9 9 4
x4 x2 x4 x6 x2 x9 x3 x3 x99 X2
2 9 2 8 6 6 9 5 5 3
X2 x5 X7 X2 X3 X6 X6 x9 x1 X2

1 minute timing goal

May be copied within Pioneer Union Elementary School under a site license.

Number of problems correct

© Otter Creek Institute, 2003



Mastering Math Facts - Multiplication M-19 Name

Set O [3x7, 7x3, 3x8, 8x3] Practice on facts through Set O

5 8 1 0 5 9 2 7 1 3
x2 x3 x7 x6 x5 x9 x5 x7 x8 x7

1 minute timing goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Multiplication M-20 Name

Set P [7x8, 8x7, 6x8, 8x6] Practice on facts through Set P

5 7 3 9 7 9 2 7 1 8
x2 x8 x7 x6 x3 x9 x5 x7 x8 x7

1 minute timing goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Multiplication

M-21

Name

Set Q [5x8, 8x5, 4x8, 8x4] Practice on facts through Set Q

4 4 7
x8 x4 x8

8 5 8 6
x5 x2 x4 x8

1 minute timing goal

May be copied within Pioneer Union Elementary School under a site license.

0
x6

Number of problems correct

© Otter Creek Institute, 2003



Mastering Math Facts - Multiplication M-22 Name

Set R [7x6, 6x7, 7x5.5x7] Practice on facts through Set R

5 7 1 0 7 4 2 6 1 5
X2 x5 X7 x6 X2 x8 x5 X7 x8 x7/

1 minute timing goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Multiplication M-23 Name

Set S [7x4, 4x7, 6x5, 5x6] Practice on facts through Set S

4 4 7 7 7 8 5 5 6 2
X x8 x> x6 x4 x5 x6 xZ x5 X/
5 5 4 7 7 6 6 7 1 8
x6 x8 x7 x5 x6 x5 x7 x4 x2 x4
6 4 8 4 6 5 5 7 7 5
x x8 x4 X7 x7 xZ x6 x60 x4 8
6 5 4 7 5 6 8 7 9 5
X2 x6 XX x5 xZ x5 x5 x4 x7 x0
One Minute Timing on facts through Set S
5 6 1 0 8 5 2 6 1 4
X2 x5 XX x6 x6 x6 x5 x7 x8 x7
2 5 3 7 6 4 1 3 2 3
x4 xZ7 x x4 xX2 x x93 x0 x3 x3
8 7 9 5 1 0 7 9 4 4
x2 x6 x4 x6 x2 x99 x5 x3 x7 x2
2 8 2 6 7 6 1 1 5 3
x2 x9 X7 x8 x4 x5 x6 x1 x3 x2

1 minute timing goal

May be copied within Pioneer Union Elementary School under a site license.

Number of problems correct

© Otter Creek Institute, 2003



Mastering Math Facts - Multiplication M-24 Name

Set T [5x4, 4x5, 4x6, 6x4] Practice on facts through Set T

5 4 1 4 7 9 2 7 9 4
x2 x5 x7 x6 x2 x9 x5 X7 x8 x7

1 minute timing goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Multiplication M-25 Name

Set U [all previous sets ] Practice on facts through Set U

8 4 7 4 7 9 2 5 6 6
x5 x5 x6 x6 x4 x9 x4 x4 x5 x6

5 4 3 4 7 9 7 7 4 4
x1 x5 X7 x6 x8 x0 x5 x6 x8 X7

1 minute timing goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Multiplication

M-26

Name

Set V [all previous sets ] Practice on facts through Set V

2 6 7 4 7 8 4 9 5 6
x4 x x6 x6 x4 x5 x5 x93 x4 x6
6 1 4 4 7 4 6 5 7 5
X2 x2 x7 x8 x5 x6 x4 x4 x8 X3
5 7 5 5 9 6 8 4 4 5
X7 x4 x4 x6 x6 x4 x4 x5 x6 8
6 6 4 7 7 4 5 3 5 6
x xZ xZ xX0 x3 x5 x6 x8 x5 x4
One Minute Timing on facts through Set V
7 9 7 5 4 3 4 4 4 7
x8 x0 x6 xI x5 x7 x6 x8 x7 x5
6 8 3 2 6 5 7 7 5 8
x4 x> x2 x3 x2 x6 x4 x3 x2 x2
1 3 9 6 9 5 6 5 4 6
2 x2 x xZ x3 x4 x8 xZ x4 x5
8 8 9 3 7 8 6 5 3 8
x4 x6 x4 x7 x9 X7 x3 x8 x8 x9

1 minute timing goal

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.

© Otter Creek Institute, 2003



Mastering Math Facts - Multiplication

M-27

Name

Set W [ail previous sets 1 Practice on facts through Set W

5 2 7 9 9 9 3 5 8 6
x2 x4 x6 x6 x4 x3 x3 x99 x5 X9
3 8 9 3 7 5 6 2 4 7
X 2 x7 x x1I x5 x2 x8 x99 X3
8 0 5 5 9 4 6 3 7 5
x x8 x4 x3 x5 x3 xZ x6 x4 x6
4 9 4 7 7 3 6 5 3 8
x x6 xZ xX0 x8 x4 x8 x7 x8 x9
One Minute Timing on facts through Set W
1 2 0 4 9 9 7 5 3 4
x> x7 x7 x6 x8 x7 xZ x6 x8 x2
3 0 5 2 6 3 8 3 7 5
X2 x6 x3 x4 x4 x5 x4 xZ x4 x4
6 8 5 6 2 3 4 3 5 4
x2 x99 x2 xX x3 x8 x5 x5 x8 x4
8 7 9 6 8 7 5 2 6 3
X7 X2 x6 x5 x3 X6 x9 x6 x2 x9

1 minute timing goal

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.

© Otter Creek Institute, 2003



Mastering Math Facts - Multiplication

Date Date Date Date Date Date
of of of of of of
1st 2nd 3rd 4th 5th 6th
oy wy @y &y oty oy

Z2rX«=ITOMMOoOO O >

May be copied within Pioneer Union Elementary School under a site license.

M-28 Name

is
ROCKETING
towards being a
master of
multiplication
facts!

Color in
each letter
when you
pass its
T-minute
timing.

Date | Date | Date | Date
of of of of
3rd 4th Sth 6th
try |&y |ty |ty

Si<lc|lH|n|nOTv o

© Otter Creek Institute, 2003




Mastering Math Facts - Multiplication M-29 Name

Two Minute Multiplication Timing #1 (Do this weekly to see your progress)

6 9 4 3 8 7 2 5 9 7
x7 x5 x8 x3 x3 x6 x7 x4 x9 x1
8 4 5 6 3 2 8 0 2 9
x8 x5 x8 x6 x6 x4 x1 x9 x8 x7
8 4 6 9 4 5 7 5 0 9
x2 x9 x2 x8 x3 x1 x5 x2 x4 «x1
7 0 8 4 6 4 5 8 0 8
x3 x7 x7 x4 x9 x2 x6 x7 x8 x5
6 6 9 8 4 2 7 4 0 3
x8 x4 x3 x9 x7 x9 x7 x1 x6 x1
3 8 7 8 9 3 6 0 6 5
x4 x6 x2 x4 x6 x8 x5 x5 x1 x9
9 7 3 0 3 4 2 5 5 0
x2 x8 x7 x5 x9 x6 x5 x7 x5 x3
3 9 2 2 7 2 7 6 5 5
x> x4 x2 x1 x9 x6 x4 x3 x3 x9
Goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Multiplication M-30 Name

Two Minute Multiplication Timing #2 (Do this weekly to see your progress)

4 6 7 5 8 9 4 5 0 9
x9 x2 x5 x2 x2 x8 x3 x1 x4 x1
0 8 5 8 7 4 6 4 0 8
x7 x7 x6 x7 x3 x4 x9 x2 x8 x5
6 9 7 4 6 8 4 2 0 3
x4 x3 x7 x1 x8 x9 x7 x9 x6 x1
9 4 2 5 6 3 8 7 9 7
x5 x8 x7 x4 x7 x3 x3 x6 x9 x1
4 5 8 0 8 6 3 2 2 9
x5 x8 x1 x99 x8 x6 x6 x4 x8 x7
8 7 6 0 3 8 9 3 6 5
x6 x2 x5 x5 x4 x4 x6 x8 x1 x9
7 3 2 5 9 0 3 4 5 0
x8 x7 x5 X7 X2 x5 x9 x6 x5 x3
9 2 7 6 3 2 7 2 5 5
x4 x2 x4 x3 x5 x1 x9 x6 x3 x9
Goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Multiplication M-31 Name

Two Minute Multiplication Timing #3 (Do this weekly to see your progress)

7 5 6 9 8 4 4 5 0 9
x5 x2 x2 x8 x2 x9 x3 x1 x4 x1
5 8 8 4 7 0 6 4 0 8
x6 x7 x7 x4 x3 x7 x9 x2 x8 x5
2 5 4 3 6 9 8 7 9 7
x7 x4 x8 x3 x7 x5 x3 x6 x9 x1
8 0 5 6 8 4 3 2 2 9
xI x9 x8 x6 x8 x5 x6 x4 x8 x7
7 4 9 8 6 6 4 2 0 3
x7 x1 x3 x9 x8 x4 x7 x9 x6 x1
6 0 7 8 3 8 9 3 6 5
x> x5 x2 x4 x4 x6 x6 x8 x1 x9
2 5 3 0 9 7 3 4 5 0
x> x7 x7 x5 x2 x8 x9 x6 x5 x3
7 6 2 2 3 9 7 2 5 5
x4 x3 x2 x1 x5 x4 x9 x6 x3 x9
Goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Multiplication M-32 Name

Two Minute Multiplication Timing #4 (Do this weekly to see your progress)

6 3 8 7 9 4 2 5 9 7
x7 x3 x3 x6 x5 x8 x7 x4 x9 x1
8 6 3 2 4 5 8 0 2 9
x8 x6 x6 x4 x5 x8 x1 x9 x8 x7
3 8 9 3 8 7 6 0 6 5
x4 x4 x6 x8 x6 x2 x5 x5 x1 x9
9 0 3 4 7 3 2 5 5 0
x2 x5 x9 x6 x8 x7 x5 x7 x5 x3
8 9 4 5 4 6 7 5 0 9
x2 x8 x3 x1 x9 x2 x5 x2 x4 x1
7 4 6 4 0 8 5 8 0 8
x3 x4 x9 x2 x7 x7 x6 x7 x8 x5
6 8 4 2 6 9 7 4 0 3
x8 x9 x7 x9 x4 x3 x7 x1 x6 x1
3 2 7 2 9 2 7 6 5 5
x> x1 x9 x6 x4 x2 x4 x3 x3 x9
Goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Multiplication M-33 Name

Two Minute Multiplication Timing #5 (Do this weekly to see your progress)

2 5 4 5 0 3 0 9 7 3
x5 x7 x6 x5 x3 x7 x5 x2 x8 x9
7 5 5 0 9 6 9 8 4 4
x5 x2 x1 x4 x1 x2 x8 x2 x9 x3
5 8 4 0 8 8 4 7 0 6
x6 x7 x2 x8 x5 x7 x4 x3 x7 x9
6 0 3 6 5 7 8 3 8 9
x5 x5 x8 x1 x9 x2 x4 x4 x6 x6
2 5 7 9 7 4 3 6 9 8
x7 x4 x6 x93 x1 x8 x3 x7 x5 x3
8 0 2 2 9 5 6 8 4 3
x1 x9 x4 x8 x7 x8 x6 x8 x5 x6
7 4 2 0 3 9 8 6 6 4
x7 x1 x9 x6 x1 x3 x9 x8 x4 x7
7 6 2 5 5 2 2 3 9 7
x4 x3 x6 x3 x9 x2 x1 x5 x4 x9
Goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Multiplication M-34 Name

Two Minute Multiplication Timing #6 (Do this weekly to see your progress)

9 7 6 7 9 4 2 3 8 5
x9 x1 x7 x6 x5 x8 x7 x3 x3 x4
2 9 8 2 4 5 8 6 3 0
x8 x7 x8 x4 x5 x8 x1 x6 x6 x9
6 5 3 3 8 7 6 8 9 0
x1 x9 x4 x8 x6 x2 x5 x4 x6 x5
5 0 9 4 7 3 2 0 3 5
x5 x3 x2 x6 x8 x7 x5 x5 x9 «x7
0 9 8 5 4 6 7 9 4 5
x4 x1 x2 x1 x9 x2 x5 x8 x3 x2
0 8 7 4 0 8 5 4 6 8
x8 x5 x3 x2 x7 x7 x6 x4 x9 x7
0 3 6 2 6 9 7 8 4 4
x6 x1 x8 x9 x4 x3 x7 x9 x7 «x1
5 5 3 2 9 2 7 2 7 6
x3 x9 x5 x6 x4 x2 x4 x1 x9 x3
Goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Multiplication M-35 Name

Two Minute Multiplication Timing #7 (Do this weekly to see your progress)

0 8 5 8 4 8 4 7 0 6
x8 x5 x6 x7 x2 x7 x4 x3 x7 x9
9 7 2 5 7 4 3 6 9 8
x9 x1 x7 x4 x6 x8 x3 x7 x5 x3
6 5 6 0 3 7 8 3 8 9
xI x9 x5 x5 x8 x2 x4 x4 x6 x6
5 0 2 5 4 3 0 9 7 3
x5 x3 x5 x7 x6 x7 x5 x2 x8 x9
0 9 7 5 5 6 9 8 4 4
x4 x1 x5 x2 x1 x2 x8 x2 x9 x3
2 9 8 0 2 5 6 8 4 3
x8 x7 x1 x9 x4 x8 x6 x8 x5 x6
0 3 7 4 2 9 8 6 6 4
x6 x1 x7 x1 x9 x3 x9 x8 x4 x7
5 5 7 6 2 2 2 3 9 7
x3 x9 x4 x3 x6 x2 x1 x5 x4 x9
Goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Multiplication M-36 Name

Two Minute Multiplication Timing #8 (Do this weekly to see your progress)

4 7 3 2 5 0 9 0 3 5
x6 x8 x7 x5 x5 x3 x2 x5 x9 x7
5 4 6 7 0 9 8 9 4 5
x1 x9 x2 x5 x4 x1 x2 x8 x3 x2
4 0 8 5 0 8 7 4 6 8
x2 x7 x7 x6 x8 x5 x3 x4 x9 x7
2 6 9 7 0 3 6 8 4 4
x9 x4 x3 x7 x6 x1 x8 x9 x7 x1
7 9 4 2 9 7 6 3 8 5
x6 x5 x8 x7 x9 x1 x7 x3 x3 x4
2 4 5 8 2 9 8 6 3 0
x4 x5 x8 x1 x8 x7 x8 x6 x6 x9
3 8 7 6 6 5 3 8 9 0
x8 x6 x2 x5 x1 x9 x4 x4 x6 x5
2 9 2 7 5 5 3 2 7 6
x6 x4 x2 x4 x3 x9 x5 x1 x9 x3
Goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Multiplication M-37 Name

Two Minute Multiplication Timing #9 (Do this weekly to see your progress)

5 4 5 0 2 3 0 9 7 3
x7 x6 x5 x3 x5 x7 x5 x2 x8 x9
5 5 0 9 7 6 9 8 4 4
x2 x1 x4 x1 x5 x2 x8 x2 x9 x3
0 2 2 9 8 5 6 8 4 3
x9 x4 x8 x7 x1 x8 x6 x8 x5 x6
4 2 0 3 7 9 8 6 6 4
xI x99 x6 x1 x7 x3 x9 x8 x4 x7
8 4 0 8 5 8 4 7 0 6
x7 x2 x8 x5 x6 x7 x4 x3 x7 x9
5 7 9 7 2 4 3 6 9 8
x4 x6 x9 x1 x7 x8 x3 x7 x5 x3
0 3 6 5 6 7 8 3 8 9
x5 x8 x1 x9 x5 x2 x4 x4 x6 x6
6 2 5 5 7 2 2 3 9 7
x3 x6 x3 x9 x4 x2 x1 x5 x4 x9
Goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Multiplication M-38 Name

Two Minute Multiplication Timing #10 (Do this weekly to see your progress)

6 6 5 3 3 8 7 8 9 0
x5 x1 x9 x4 x8 x6 x2 x4 x6 x5
7 5 5 3 2 9 2 2 7 6
x4 x3 x9 x5 x6 x4 x2 x1 x9 x3
7 0 9 8 5 4 6 9 4 5
x5 x4 x1 x2 x1 x9 x2 x8 x3 x2
5 0 8 7 4 0 8 4 6 8
x6 x8 x5 x3 x2 x7 x7 x4 x9 x7
7 0 3 6 2 6 9 8 4 4
x7 x6 x1 x8 x9 x4 x3 x9 x7 x1
2 5 0 9 4 7 3 0 3 5
x5 x5 x3 x2 x6 x8 x7 x5 x9 x7
2 9 7 6 7 9 4 3 8 5
x7 x9 x1 x7 x6 x5 x8 x3 x3 x4
8 2 9 8 2 4 5 6 3 0
x1 x8 x7 x8 x4 x5 x8 x6 x6 x9
Goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Multiplication M-39 Name

Graph of my Progress Goal

(Graph of the number of problems correct in each 2 minute timing)

80
78
76
74
72
70
68
66
64
62
60
58
56
54
52
50
48
46
44
42
40
38
36
34
32
30
28
26
24

Number
correct

Date

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Division D-1 Name

Where should I begin in Division? Test to pass Sets A - F

Try each set to see where you should begin practicing your facts. Wait for my
signal to begin. Before you begin, enter your goal for a 15 second timing. You will have
15 seconds to answer as many of the problems below as you can. Write as quickly as

you can. Ready, set, go!

)7 816 55 2)18 2)14 918 1)6 2)16 2)12 2)8

Goal Number of problems correct

Where should I begin? Test to pass Sets G - L

Wait for my signal to begin. Before you begin enter your goal for a 15 second
timing. You will have 15 seconds to answer as many of the problems below as you can.

Write as quickly as you can. Ready, set, go!

8)4 972 6)54 936 945 6)5 4)16 3)27 9)54 6)36

927 4)2 545 5)25 4)36 23)9 872 91 936 9)54

Goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Division D-2 Name

Where should I begin? Test to pass Sets M - P

Wait for my signal to begin. Before you begin enter your goal for a 15 second
timing. You will have 15 seconds to answer as many of the problems below as you can.

Write as quickly as you can. Ready, set, go!

)15 3)12 7)49 9)36 3)21 8)64 4)16 3)24 9)81 6)36

721 84 515 824 4)36 412 872 6)1 936 9)54

Goal Number of problems correct

Where should I begin? Test to pass Sets Q - U

Wait for my signal to begin. Before you begin enter your goal for a 15 second
timing. You will have 15 seconds to answer as many of the problems below as you can.

Write as quickly as you can. Ready, set, go!

7)35  8)56 7)42 4)28 6)48 8)40 4)20 4)32 6)24 6)30

6)42 8)48 540 5)30 7)56 5)35 8)32 4)24 5)20 7)28

Goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Division

Date
of
Tst

try

Date
of
2nd

try

Date Date Date Date
of of of of
3rd 4th 5th 6th
oy oy oty hy

OolZ=rXc—IT6Ommoom>
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Mastering Math Facts - Division D-4 Name

Graph of my Progress Goal

(Graph of the number of problems correct in each 2 minute timing)

80
78
76
74
72
70
68
66
64
62
60
58
56
54
52
50
48
46
44
42
40
38
36
34
32
30
28
26
24

Number
correct

Date

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Division D-5 Name

Set A [1 divided into any number (1-9) ]

Practice on facts in Set A

H5 19 13  1)7 14 16 16 14 1)8 19

9 17 16 17 1HE 15 16 14 1)6 1)8

19 19 B5 17 12 18 16 1T 1)5 13

H6 13 15 14 13 15 12 16 17 1)9

One Minute Timing on facts in Set A

H5 18 13 19 14 16 15 14 18 1)3

6 17 19 17 13 15 16 14 16 1)8

5 13 19 18 12z 14 12 1)1 13 1)2

H9 12 15 14 13 14 16 19 17 1)8

1 minute timing goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Division D-6 Name

Set B [any number (1-9) divided into itself]

Practice on facts in Set B

88 66 77 15 33 1T 99 14 77 99

19 17 66 77 88 55 66 44 66 1)8

3 99 55 77 22 18 66 1)1 55 33

16 3)3 55 14 13 99 44 66 1)7 88

One Minute Timing on facts in Set B

5 88 13 99 44 66 55 14 88 1)3

66 17 99 A7 3H3 15  1)6 14 66 8)8

5 33 1)9 88 12 i 22 66 33 1)2

9 22 15 44 13 33 16 99 77 18

1 minute timing goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Division D-7 Name

Set C [2 & 3 divided into 6, 2 divided into 4]

Practice on facts in Set C

%6 36 N7 15 33 99 N6 24  7H7 99

H9 17 26 2)4 88 55 26 24 3)6 1)8

N3 99 36 77 24 88 26 11 55 3)6

66 3)6 55 44 13 19 24 26 2)6 8)8

One Minute Timing on facts in Set C

24 88 13 99 4H4 236 55 14 1)8  1)3

36 77 16 77 33 55 16 14  2)6 88

)5 33 19 36 22 44 24 66 18 12

9%9 24 15 44 13 36 17 1I N7 26

1 minute timing goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Division D-8 Name

Set D [2 & 4 divided into 8, 2 & 5 divided into 10]

Practice on facts in Set D

28 26 510 4)8 33 99 36 210 77 99

19 77 210 2)4 2)8 510 2)6 2y2  3)6  4)8

4 2)8 13 99 44 26 55 14 48 13

36 77 16 77 33 510 16 1)4 2)10 8)8

15 3)3  1)9 36 28 44 24 66 510 1)2

9%9 2)10 15 48 13 36 17 19 7H7 26

1 minute timing goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Division D-9

Name

Set E [2and 6 divided into 12, 2 and 7 divided into 14]

Practice on facts in Set E

12 2)6 55 28 7H1d 99 48 210 612 2)1a
6)12 1)7 2)10 2)14 2)8 510 26 2)12 3)6 7)14
)14 510 6)6 714 6)12 48 212 24 2)10 3)6
)4  7)14 510 48 13 612 22 28 212 214
One Minute Timing on facts in Set E

12 2)8 13 99 44 214 55 14 48 1)3
36 7NH1E 16 77 612 510 1)6 1)4 2)10 8)8
D5 33 99 36 28 44 24 612 510 1)2
14 2)10 55 48 13 36 1)7 1)9 212 714

1 minute timing goal

May be copied within Pioneer Union Elementary School under a site license.

Number of problems correct

© Otter Creek Institute, 2003



Mastering Math Facts - Division D-10 Name

Set F [2and 8 divided into 16, 2 and 9 divided into 18]

Practice on facts in Set F

)12 )16 5)5 816 7)14 918 2)18 2)8 6)12 2)14
26 918 2)10 2)14 2)18 5)10 2)16 2)12 8)16 4)8

14 48 816 7)14 6)12 2)16 2)12 2)18 2)10 9)18
2)18 7)14 510 918 8)16 6)12 2)16 2)8  3)6 25_174—
One Minute Timing on facts in Set F

)12 28 1)3 216 44 214 55 14 918 1)3

36 7)14 218 7)7 6)12 5)10 1)6 1)4 2)10 8)16
)5 3)3 918 36 2)8 44 2)16 6)12 510 1)2
)14 2)10 55 816 1)3 36 218 1)9 2)12 7)14

1 minute timing goal Number of problems correct_

May be copied within Pioneer Union Elementary School under a site license.

© Otter Creek Institute, 2003



Mastering Math Facts - Division D-11 Name

Set G [2-9 divided into any number less than the divisor = 0]

Practice on facts in Set G

1  2)16 41 86 816 918 2)18 8Y8 6)3  6)12

3)2 918 2)10 2)14 3)2 714 76 212 8)16 7)4

)4 42 85 714 612 216 62 2)1  2)18 918

)18 2)14 54 97 816 53 216 54 3Y6 212

One Minute Timing on facts in Set G

1 28 1)3 216 44 214 55 1)4 95  1)3

36 N4 )18 77 32 510 16 14 210 8)6

)5 3)3 918 76 2)8 42 2916 6)12 510 1)2

2)14 2)10 54 816 1)3  3)6 218 1)9 63 714

1 minute timing goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Division

Set H [9 and 3 divided into 27, 9 and 4 divided into 36]

Practice on facts in Set H

436 2916 927 84 86

32 93 2)18 9)18 3)27

N4 927 85 436 6)5

1 2)2  3)27 927 8)16

One Minute Timing on facts in Set H

1 28 1)3  2)16 4)36

936 714 218 77  3)27

)5  3y3 927 76 2)8

436 2)10 54 3)27 1)3

1 minute timing goal

May be copied within Pioneer Union Elementary School under a site license.

3)27 6)12
8)16 774
218 9736
936 9)18
927 1)3
210 8)6
936 1)2
63 714

Number of problems correct
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Mastering Math Facts - Division

D-13

Name

Set I [9 divided into 45, 5 divided into 45, 3 divided into 9]

Practice on facts in Set 1

436 21 927 3)9 945 98 545 918 3)27 6)12
3)9 936 2)18 945 3)27 4)36 97 545 2)8 7)4
)4 927 3)9 43 545 510 3)27 945 2)10 9)36
945 2)2 32 927 8)16 3)9 436 545 9)36 9)18
One Minute Timing on facts in Set I

1 2)8 1)3 2)16 4)36 2)14 55 1)4 927 945
936 7)14 2)18 7)7 3)27 510 5)45 1)4 2)10 8)6
945 3)9 927 76 28 42 16 6)12 936 1)2
H36 2)10 545 3)27 1)3  3)6 218 3)9 63 7)id

1 minute timing goal

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.
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Mastering Math Facts - Division

D-14 Name

Set J [9and 6 divided into 54, 4 divided into 16]

Practice on facts in Set J

H4 416 936 3)9 945 954 510 918 3)9  6)54
954 936 2)18 945 3)27 436 6)5¢ 545 416 7)4
4916 927 6)54 954 545 2)16 3)27 945 2)10 9)9
14 654 3)2 927 416 3)9 436 545 936 9)54
One Minute Timing on facts in Set ]

)1 28 1)3 416 4)36 2)14 954 1)4 927 9)45
936 714 2918 77 327 510 545 6)54 2)10 8)6
945 3)9 954 76 28 42 216 612 936 1)2
416 2)10 5)45 3)27 1)3 3)6 218 3)9 6)54 7)14

1 minute timing goal

May be copied within Pioneer Union Elementary School under a site license.

Number of problems correct

© Otter Creek Institute, 2003



Mastering Math Facts - Division

D-15

Set K [9and 7 divided into 63, 5 divided into 25]

Practice on facts in Set K

Name

4$8 416 963 3)9 7)63 954 5)25 918 3)9  6)54
954 936 218 945 3)27 7)63 6)54 5)25 4)16 9)63
763 927 525 99 545 2)16 9)63 945 2)10 1)9
%63 654 3)3 98 416 52 7)63 545 9)36 9)54
One Minute Timing on facts in Set K

N1 525 13 416 963 2)12 6)54 14 927 945
%36 7)14 48 963 3)27 510 5)45 65 2)10 8)6
9945 3)9 954 77 28 42 763 612 936 1)2
416 2)10 525 7)63 1)3  3)6 2)18 3)9 954 7)14

1 minute timing goal

May be copied within Pioneer Union Elementary School under a site license.

Number of problems correct

© Otter Creek Institute, 2003



Mastering Math Facts - Division D-16 Name

Set L [9and 8 divided into 72, 6 divided into 36]

Practice on facts in Set L

8)72 416 963 6)36 7163 972 55 954 3)9  6)54

6)36 9)36 2)18 945 327 7)63 8)72 5)25 4)3 972

763 6)12 5)25 972 6)36 4)16 963 927 872 1)9

963 6)5&4 3)3 98 8)72 5)25 972 545 636 9)54

One Minute Timing on facts in Set L

1 510 13 4)16 963 872 6)54 14 945 9)72

945 7)14 4)8 9)63 3)27 525 545 872 2)10 8)6

936 39 972 77 28 42 763 612 636 1)2

4$16 2)10 525 7)63 1)3 6)36 2)18 3)9 99 714

1 minute timing goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Division D-17 Name

Set M [3 and 4 divided into 12, 7 divided into 49]

Practice on facts in Set M

872 412 963 6)36 7)49 972 3)12 98 3)9 6)54
6)36 8)16 2)10 3)12 3)27 7)63 8)72 5)25 4)12 7)49
7)63  3)12 5)25 4)12 7)49 4)16 9)—6_3_ 972 872 1)9
4)36 4)12 3)3 954 8)72 7)49 972 3)12 6)36 9)—1§
One Minute Timing on facts in Set M

210 510 1)3 412 9)63 8)6 6)54 1)4 7)49 972
945 7)14 48 963 3)12 5)25 5)45 8)72 2)1 872
936 3)9 972 77 2)8 412 7)63 6)12 6)36 1)2
749 2)10 525 7)63 1)3  6)36 2)18 312 99  7)14

1 minute timing goal Number of problems correct_

May be copied within Pioneer Union Elementary School under a site license.
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Mastering Math Facts - Division D-18 Name

Set N [3 and 5 divided into 15, 8 divided into 64]

Practice on facts in Set N

8)64 412 9)5 6)54 7)49 9)72 3)15 8)8 515 6)54

6)36 3)15 2)10 3)12 8)64 7)63 872 515 4)12 7)49

3)15 3)12 525 4)12 515 416 214 972 872 8)64

)36 8)64 3)3 954 7)49 515 2)6 3)12 6)36 3)15

8)64 5)25 1)3 412 3)15 8)6 6)36 1)4 7)49 9)72

8)16 7)14 4)8 972 3)12 515 545 872 21 864

315 39 963 N7 28 412 763 6)12 816 1)2

515 2)6 510 7)63 1)3  6)36 2)18 3)12 99 714

1 minute timing goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Division

D-19 Name

Set O [3 and 6 divided into 18, 9 divided into 81]

Practice on facts in Set O

6)18 412 99 318 749 972 3)15 981 515 6)5
16 3)15 981 3)12 8)64 6)18 3)18 5)15 4)12 7)49
Y15 981 318 412 515 618 714 973 8§72 8 6d
6)18 8)64 3)3 9)54 3)18 5)15 2)14 3)12 98 3)15
One Minute Timing on facts in Set O

8)3 525 1)3 4)12 3)18 86 6)36 1)4  7)49 9)81
816 6)36 4)12 972 3y12 515 545 872 21 8)6d
315 )18 963 7)7 28 48 763 612 816 1)2
515 2)6 510 763 1)3 618 6)6 3)12 981 7)14

1 minute timing goal

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.
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Mastering Math Facts - Division D-20 Name

Set P [3and 7 divided into 21, 3 and 8 divided into 24]

Practice on facts in Set P

721 4)3 324 3)18 3)21 1)9 3)15 9)81 8)64 8)24

16 3)21 981 8)24 7)21 6)18 3)18 5)15 3)24 7)49

3)15 3)24 3)18 4)12 824 618 714 972 3)21 721

6)18 8)64 8)24 3)21 3)18 5)15 7)21 2)6 981 3)24

8)16 525 1)3 412 3)18 86 3)21 1)4  7)49 9)81

8)24 6)36 412 972 3)12 324 545 872 7)21 8)64

32T 8)24 963 77 28 48 763 612 83 972

515 2)6 510 7)63 1)3 618 7)21 3)12 3)24 7)14

1 minute timing goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Division

D-21 Name

Set Q [8and 7 divided into 56, 8 and 6 divided into 48]

Practice on facts in Set Q

8)48 6)18 6)48 7)56 3)21 1)9 3)18 8)56 8)24 3)24
6)6 856 981 8)48 7)21 6)18 3)21 7)56 3)24 6)48
6)48 3)24 3)18 8)56 8)24 75 714 973 848 7)1
2)18 7)56 8)24 7)21 8)48 5)15 3)21 8)56 9)81 6)48

One Minute Timing on facts in Set Q

8)56 525 1)3 412 6)48 8)6 3)21 1)4 7)49 9)81
8)48 6)36 4)12 972 3)12 3)24 545 7)56 7)21 8)6d
3)21 8)24 9)63 8)56 2)8 48 7)63 8)48 83  9)72
6)48 2)6 510 7)56 1)3 618 7)21 3)12 3)24 /)14

1 minute timing goal

May be copied within Pioneer Union Elementary School under a site license.

Number of problems correct

© Otter Creek Institute, 2003



Mastering Math Facts - Division D-22 Name

Set R [8and 5 divided into 40, 8 and 4 divided into 32]

Practice on facts in Set R

540 8)24 7)56 4)32 832 1)9 3)18 8)40 8)48 3)24
6)6 856 9)81 5)40 8)40 6)48 3)21 7)56 4)32 8)32
848 840 4)32 85 6)48 540 824 32 8§32 72
7)21  4)32 5)40 6)48 8)48 8)32 3)21 8)56 8)40 7)56
One Minute Timing on facts in Set R

8)32 545 1)3 4)12 6)48 8)40 3)21 4)4 7)49 9)81
540 6)36 4)32 972 312 3)24 525 7)56 7)21 8)64
321 8)24 1)7 856 2)8 432 7)63 8)40 8)3 972
6)48 2)6 510 8)32 1)3 6)18 7)21 3)12 540 7)14
1 minute timing goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.
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Mastering Math Facts - Division D-23 Name

Set S [7and 6 divided into 42, 7 and 5 divided into 35]

Practice on facts in Set S

7)56 7)35 7)42 4)32 8)32 6)42 5)35 8)40 8)48 1)3

6)42 8)56 9)81 540 5)35 648 3)21 7)35 7)42 8)32

7)42 8)40 4)32 5)35 8)48 5)40 ©6)48 735 642 7)56

One Minute Timing on facts in Set S

7)35 545 7)14 4)12 6)48 8)8 321 1)4 7)42 9)81

535 6)36 4)32 972 3)12 3)24 525 642 7)21 8)64

321 7)42 1)7 856 2)8 4)32 6)42 8)40 8)3  7)35

6)48 2)6 510 832 1)3 618 7)21 535 540 7)1d

1 minute timing goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Division D-24 Name

Set T [7 and 4 divided into 28, 6 and 5 divided into 30]

Practice on facts in Set T

728 7)35 7)42 4)28 6)42 6)30 5)30 8)40 5)35 1)3

6)30 432 4)28 540 535 6)48 3)21 7)35 7)28 5)30

7y42 4)28 8)32 7)35 6)30 8)40 432 530 6)42 7)28

714 6)30 535 7)28 6)42 8)32 530 540 428 7)42

One Minute Timing on facts in Set T

7)28 5)25 7)14 4)12 6)48 8)8 3)21 54 7)42 5)30

535 1)5 428 972 3)12 3)9 545 630 7)21 8)6d

)21 742 7)7  8)56 28  5Y30 6)42 7)28 8)3  7)3

927 6)30 510 832 1)3 6)18 7)21 4)28 5)40 7)14

1 minute timing goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Division D-25 Name

Set U [4and 5 divided into 20, 6 and 4 divided into 24]

Practice on facts in Set U

728 735 7)42 4)20 6)24 6)30 520 1)4 5)35 4)24

6)30 4)20 4)28 4)24 6y42 6)24 3)21 5)20 7)28 5)30

6)24 4)28 4)24 7)35 6)30 520 436 530 4)20 7)42

424 520 420 7)28 6)42 88 5)30 5)35 4)28 6)24

One Minute Timing on facts in Set U

6)24 5)30 7)14 412 420 1)8 3)21 54 742 5)30

535 1)5 44 972 3)12 3)9 520 6)30 6)24 8)6d

927 6)30 520 424 1)3 6)18 7)21 428 5)40 7)14

1 minute timing goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Division

Set V [all previous sets]

Practice on facts in Set V

D-26 Name

28 7)35 7)49 420 6)24 927 832 44 515 4)24
6)30 4)20 545 4)24 6)18 1)9 3)9 520 7)28 5)30
6)24 4)28 43 7)14 630 520 4)16 510 4)20 7)42
424 520 840 7)21 6)12 2)6 530 535 4)28 6)24
One Minute Timing on facts in Set V

624 530 7)14 412 420 18 3)27 55 742 510
9% N5 4l6 95 HT2 99 920 g8 24 93k
321 420 7)28 856 2)8 525 6)12 7)5 83  4)24
927 6)30 520 424 3)9 618 721 428 515 7)49

1 minute timing goal

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.
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Mastering Math Facts - Division D-27 Name

Set W Jall previous sets]

Practice on facts in Set W

N4 7)35 7)49 5)20 6)24 9)27 8)32 4)4  8)16 4)16

6)36 4)20 8)40 4)24 6)18 1)9 3)9 214 8)56 9)81

9)36 4)28 4)3  7)28 3)27 5)20 4)24 540 4)20 7)35

424 3)21 8)40 7)21 6)12 2)6 5)15 535 4)28 6)24

One Minute Timing on facts in Set W

N4 630 214 212 420 1)8 936 3)6 6)42 5)10

7)35 2)8 436 3)15 612 99 520 9)18 4)24 5)15

3)18 2)6 7)28 8)56 7)14 5)30 8)16 7)5 2)10 624

927 6)18 4)32 4)28 8)32 5)40 7)42 48 5)35 1)6

1 minute timing goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Division D-28

Set X [all previous sets]

Practice on facts in Set X

Name

2)8 3)21 7)49 5)20 2)10 945 8)32 4)4 816 7)35
6)36 4)20 5)30 7)42 6)54 1)9 3)9 424 8)56 981
9)36 4)28 4)16 7)28 9)27 2)4 452—8 6)30 48 7)42
6)24 3)6 840 3)27 6)42 2)6 5)15 1)5 4)32 9-)_52
One Minute Timing on facts in Set X

2)4 630 2)14 2)12 420 1)8 936 3)6 6)42 5)10
7)35 2)8 436 3)15 6)12 99 520 918 4)24 5)15
318 2)6 7)28 8)5 7)14 5)30 816 7)5 2)10 6)24
9927 6)18 4)32 4)28 8)32 5)40 7)42 4)8 535 1)6

1 minute timing goal Number of problems correct_____

May be copied within Pioneer Union Elementary School under a site license.
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Mastering Math Facts - Division D-29 Name

Date Date Date Date Date Date .
of of of of of of 1S
st 2nd 3rd 4th 5th 6th
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Mastering Math Facts - Division D-30 Name

Two Minute Timing #1 (Do this weekly to see your progress)

6)42 5)10 5)35 7)56 2)4 3)6 2)6 4)24 48 2)10

2)18 2)14 9)54 1)7 8)16 55 4)16 2)16 6)30 2)8

525 4)36 3)9 9)27 4)2 5)45 8)72 91 9)36 9)63

6)18 9)45 6)5 8)4 972 6)54 1)8 3)27 9)18 6)36

8)24 1)9 4)12 7)21 84 5)15 88 6)1 2)2 1)3

99 3)21 864 3)15 3)12 7)49 1)4 3)24 9)81 3)18

530 7)14 156 6)12 8)48 5)40 8)32 7)63 5)20 7)28

4)28 6)48 8)40 7)35 8)56 7)42 4)20 4)32 6)24 2)16

Goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Division

D-31

Name

Two Minute Tlming # 2 (Do this weekly to see your progress)

2)4

3) 6

6) 42

510 5)35

2)6 4)24

9) 72

6) 54

6) 18

9)45 6)5

8) 4

)8 3)27

8)4

8) 24

19 412

7) 21

8)8 6)1

1)7

416 2)16

8)72 9)1

)4 3)24

6) 12

8)32 7)63

6)48 8)40

7) 35

420 4)32

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.
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Mastering Math Facts - Division D-32 Name

Two Minute Timing # 3 (Do this weekly to see your progress)

1)8 3)27 6)5 8)4 9)72 6)54 6)18 9)45 9)18 6)36

8)8 6)1 4)12 7)21 84 5)15 824 1)9 2)2 1)3

2)6 4)24 535 7)56 2)4 3)6 6)42 5)10 4)8 2)10

416 2)16 9)54 1)7 8)16 55 2)18 2)14 6)30 2)8

8)72 91 3)9 927 42 5)45 5)25 4)36 9)36 9)63

1)4 3)24 8)64 3)15 3)12 7)49 9)9 3)21 9)81 3)18

8)32 7)63 1)6 6)12 8)48 5)40 5)30 7)14 5)20 7)28

4)20 4)32 8)40 7)35 8)56 7)42 4)28 6)48 6)24 2)16

Goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Division

D-33

Name

Two Minute T1m1ng #4 (Do this weekly to see your progress)

9) 54

1)7

8) 16

5)5

2) 18

H16 2)16

6)30 2)8

3)9

9) 27

4)2

5) 45

5) 25

8)72 9)1

9)36 9)63

9) 72

6) 54

6) 18

9) 45

)8  3)27

9)18 6)36

8) 4

5) 15

8) 24

NE

8)8 61

5) 35

3) 6

5) 10

2)6 4)24

4H8 2)10

8) 64

3) 12

7) 49

3) 21

)4 3)24

9)81 3)18

8) 48

5) 40

5) 30

7) 14

8)32 7)63

5)20 7)28

8) 56

7) 42

4) 28

6) 48

4)20 4)32

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.

6)24 2)16

© Otter Creek Institute, 2003



Mastering Math Facts - Division D-34 Name

Two Minute Tlmlng #5 (Do this weekly to see your progress)

510 48 2)10 2)6 4)24 5)35 7)56 24 3)6 6)42

2)14 6)30 2)8 4)16 2)16 954 1)7 8)16 5)5 2)18

945 9)18 6)36 1)8 3)27 6)5 8)4 9)72 6)54 6)18

)9 22 1)3 88 6)1 412 7)21 84 5)15 8)24

436 9)36 9)63 872 91 3)9 927 4)2 5)45 5)25

3)21 9)81 3)18 1)4 3)24 8)64 3)15 3)12 7)49 9)9

7A14 5)20 7)28 8)32 7)63 1)6 6)12 8)48 5)40 5)30

6)48 6)24 2)16 4)20 4)32 8)40 7)35 8)56 7)42 4)28

Goal Number of problems correct

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003



Mastering Math Facts - Division

D-35

Name

Two Minute Tlmmg # 6 (Do this weekly to see your progress)

416 5)5

9)54 1)7

8) 16

6)30 2)8

)4 7)49

9)9

8)6d4 3)15

3) 12

9)81 3)18

8)32 5)40

5) 30

16 6)12

8) 48

5)20 7)28

420 7)42

4) 28

8)40 7)35

8) 56

6)24 2)16

8)72 5)45

5) 25

3)9  9)27

42

936 9)63

1)8 6)54

6) 18

6)5 8)4

8) 24

H12 7)21

8) 4

22 1)3

2)6  3)6

Goal

6) 42

5)10 4)24

5)35 7)56

2)4

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.

48 2)10

© Otter Creek Institute, 2003



Mastering Math Facts - Division

D-36

Name

Two Minute T1m1ng #7 (Do this weekly to see your progress)

84 88 61 1)9 22 1)3 412 7)21 5)15 8)24
4)2 8)72 91 4)36 936 963 3)9 9)27 5)45 5)25
24 2)6 424 510 48 2)10 5)35 7)56 3)6 6)42
8)16 4)16 2)16 2)14 6)30 2)8 9)54 1)7 5)5 2)18
9)72 1)8 3)27 9)45 9)18 6)36 6)5 8)4 6)54 6)18
3)12 1)4  3)24 3)21 9)81 3)18 8)64 3)15 7)49 99
8)48 8)32 7)63 7)14 5)20 7)28 1)6 6)12 5)40 5)30
8)56 4)20 4)32 6)48 6)24 2)16 8)40 7)35 7)42 4)28
Goal ___ Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.
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Mastering Math Facts - Division

D-37

Name

Two Minute Tlmmg #8 (Do this weekly to see your progress)

4)32

8) 56

6) 24

7) 42

4)28 6)48 2)16

9) 36

5) 45

5)25 4)36 9)63

6)18 9)45 6)36

2)18 2)14 2)8

3) 24

3) 12

99 3)21 3)18

7) 63

8) 48

530 7)14 7)28

824 1)9 1)3

2)6

3) 6

6)42 5)10 2)10

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.
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Mastering Math Facts - Division

D-38

Name

Two Minute Timing #9 (Do this weekly to see your progress)

6)5

8) 4

3)27 9)45

9) 18

6)54 6)18

8) 64

3) 15

3)24 3)21

9) 81

7)49 9)9

412

5)15 8)24

9) 63

5)45 5)25

5) 35

4) 8

2)10

36 6)42

9) 54

6) 30

8) 32

6) 12

5) 20

5)40 5)30

4) 20

Goal

7) 35

4)32 6)48

8) 56

6) 24

2) 16

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.

7)42 4)28

© Otter Creek Institute, 2003



Mastering Math Facts - Division

D-39

Name

Two Minute Timing # 10 (Do this weekly to see your progress)

2) 18

1)7

4)16

9) 9

3)24 8)64

3) 15

1)4

7163 1)6

6) 12

8) 32

7)14 7)28

8) 4

2)2

8) 8

5) 15

)9 1)3

8) 56

6) 24

4) 20

7) 42

6)48 2)16

9) 27

4)36 9)63

8)4

9)45 6)36

6) 42

2)4

Goal

4)24 5)35

7) 56

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.

5)10 2)10

© Otter Creek Institute, 2003



Mastering Math Facts - Division D-40 Name

Graph of my Progress Goal

(Graph of the number of problems correct in each 2 minute timing)

80
78
76
74
72
70
68
06
64
62
60
58
56
54
52
50
438
46
44
42
40
38
36
34
32
30
28
20
24

Number
correct

Date

May be copied within Pioneer Union Elementary School under a site license. © Otter Creek Institute, 2003
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B

SetB [1+4,4+1,1+1] Practice on facts through Set

—ADDITION ANSWER KEYS —

[142, 2+1, 1+3, 3+1] Practice on facts in Set A

Mastering Math Facts

Set A

“Ele mle g oge | m e e Y3je — 7o
Yo = e g Fle | —gle ol ~Fa ~ (6
Tl e mgle =T | e = Fle = §e 3o
“Fw ~Jle e ~ e | og|e ~gla v ge ~ Qe
"o Qe vFle oFw | —Fw vgje = e T 3le

*3lo ~ Tl ~7lw Y30
“Fle e ~Fla =g
~Fle o ge ogle ~ 7w
~Ylo 5o ~I|w o5

e ~ e 7w — P e — P |0 e Ve

One Minute Timing on facts through Set B

e B R P R e R e e el
“o =Yoo ofe e | ~Feo oge ~7le =7l
“e age =P =P | V3o = go ~o 7o
3t g o Fe ~le | Ogje Sgje ogje — e
~Yeo g Ao o | =9 5o =Pl oge
Ao ~Fo ~Fe e | = =P g = e

"3 3o ~gle =9

1

3
4
1

2
3

“re ~e o o = §le 05w

1
2
3
3
il |
4

~ o “5le

o —

1
4

~ e e = e o 8 Flo e 5o

One Minute Timing on facts in Set A

© Otter Creek Institute, 2003

I minute timing goal—————— Number of problems correct

Number of problems correct

May be copied within Pioneer Union Elementary School under a site license.

1 minute timing goal



— ADDITION ANSWER KEYS —

Mastering Math Facts

QY Y e

SetD [1+6, 6+1, 3+3] Practice on facts through Set

(O"_q'\

C
1

SetC [1+5, 5+1, 2+2] Practice on facts through Set

1 2
+5 +2
6 4

5
+1
6

+

1

+

4

3
+2 #1 +1 +2 +1
4 5 4 3 2

+

2
+

1
+
6

l-f)‘;lo

\—(ﬂ,\

‘—(_i\’im

Nyge O <«
o< vjw
“He g
THw NY -«
Nye e
“Yw vie
NN s ~9«
“fo -3«
oo oy

One Minute Timing on facts through Set D

One Minute Timing on facts through Set C

\—(_um

N -
©y <
~9
~ 7~
-~ w
©y <«
9~
"":ﬂco
i ©

ﬁ“;lm

LD":I"D

‘—(_ﬂ,\

\—lﬂw

NY <
0 ©
N
e~
~J w
o<
~9~
of)(‘ﬂ@
co‘_;],\

V"_T_Iln

Number of problems correct

1 minute timing goal

N‘qm
\—+v

ﬂ'+m

\—L_ﬂw
“";[v
‘—C_Hm
Ny <
m‘;’o
~ ¥ w»
F:‘IN

Number of problems correct—————

1 minute timing goal

© Otter Creek Institute, 2003

May be copied within Pioneer Union Elementary School under a site license.



—ADDITION ANSWER KEYS —

Mastering Math Facts

SetE [1+7,7+1,4+4] Practice on facts through Set E

1

3 5§ 4 1 1
+1 #4135 4 48 #5 47
4 9 6 8
1
+7
8
7
1
8

3
3
6
8
+1
9
4

g~ e~ Qe

oo:la’ LoLo|° — 0

Ve o s S 3]e
~EI~ mHle Tl
e o Pe ~ 2~

3wy

*l
3
3

3
6

6
+1

—

6 1
l +7
7 8
2
Ho+2 +l
8 4 7
1
+5
6

4
ﬂ
8

"gle ~ e g

+

~ e vile ~¢e

~ o Yo = e

RS

Set F [1+8, 8+1, 5+5] Practice on facts through Set F
7
+1
8
4
4
8
5
5

~%lo v

¥l e

10 8
1
+6
7
8
+1
9

One Minute Timing on facts through Set E

T2
“Jlw e
Yo =¥
CTe °Pe
NYw T
5 El~T%
gmt_? SNC_:I
| e oge g
;g“"l’lww:
P oo Nyjo vy
5
— Tl vTe Ve
~Ylo o Ple 7w
" Plo ~ o ¥ Tl
T~ ST T~
~fle T T|o Vg
Qe TN =7
e ~9le v 7|n
“fleo 3w e
il g~ ~He
T Yo e v i]o

SIS

|~ NY s — Q|

PRI PRI

N~ I~

@ ©Pe 5w

e ® 3o e

|« Tl e

PR

o~ %o~

| ¥ ¥]w

Number of problems correct—

2 1
il
5 8

1
+2 42 +1
3

4

1 minute timing goa!

Number of problems correct

1 minute timing goal

© Otter Creek Institute, 2003

May be copied within Pioneer Union Elementary School under a site license.



4
ﬁ

1
10

1
+7 19

0 8 1C

+5

1

« H
5

1
+8
9

6
+6
12

9
+1

10

2
¥ 13
5 5

0
+5

3
*2
5

SetH [2+3, 3+2, 6+6] Practice on facts through Se

One Minute Timing on facts through Set H

*0
3

+9
3

—ADDITION ANSWER KEYS —

+1

8 10

+9  +1
2 10

7
3

+3

+9  +1
9 10

+4

8

3

+2 40 +1

|
]
10

4

1

l §
+1
6 10
d §
9
One Minute Timing on facts through Set G

8 10
10

+1

+7 45
0 +3
6
+4 +9 +5
8 10

9

+1
10
+8

Set G [1+9, 9+1, 0+ any number] Practice on facts through Set G

Mastering Math Facts

Yo

e
¥|we
~ €~
o>‘_"_'|‘°—
Yo

*¥lo

o

e e R
5 6 3
5 1 1

+9 +0 +4 +3
6
1

7 10

+1

© Otter Creek Institute, 2003

Number of problems correct—

1 minute timing goal

Number of problems correct

1 minute timing goal
May be copied within Pioneer Union Elementary School under a site license.
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—ADDITION ANSWER KEYS —

Mastering Math Facts

Addition Two Minute Timing # 2

Addition Two Minute Timing # 1
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Number of problems correct

Goal

Number of problems correct

Goal
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—ADDITION ANSWER KEYS —

Mastering Math Facts

Addition Two Minute Timing # 4

Addition Two Minute Timing # 3

+

wmlw
+

Number of problems correct

Goal

Number of problems correct

Goal

© Otter Creek Institute, 2003
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—ADDITION ANSWER KEYS —

Mastering Math Facts

Addition Two Minute Timing # 6

Addition Two Minute Timing # 5

9
+7
6

6
+9
5

vmlm
+

L\Nlo,
+

5

Number of problems correct

Goal

Number of problems correct

Goal

© Otter Creek Institute, 2003
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—ADDITION ANSWER KEYS —

Mastering Math Facts

Addition Two Minute Timing #8

Addition Two Minute Timing #7

Number of problems correct

Goal

Number of problems correct

Goal

© Otter Creek Institute, 2003

May be copied within Pioneer Union Elementary School under a site license.
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—ADDITION ANSWER KEYS —

Mastering Math Facts

Addition Two Minute Timing #10

Addition Two Minute Timing # 9

Number of problems correct

Goal

Number of problems correct

Goal

© Otter Creek Institute, 2003

May be copied within Pioneer Union Elementary School under a site license.
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—SUBTRACTION ANSWER KEYS —

Mastering Math Facts

Practice on facts through Set B

SetB [5-4,5-1,2-1]

Practice on facts in SetA

Set A [3-2,3-1,4-3, 4-1]

4
-1
3

One Minute Timing on facts through Set B

One Minute Timing on facts in Set A

Number of problems correct

1 minute timing goal

Number of problems correct

1 minute timing goal

© Otter Creek Institute, 2003
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—SUBTRACTION ANSWER KEYS —

Mastering Math Facts

Practice on facts through Set D

Set D [7-1,7-6, 6-3]

Practice on facts through Set C

Set C [6-1, 6-5, 4-2]

One Minute Timing on facts through Set D

One Minute Timing on facts through Set C

Number of problems correct

1 minute timing goal

Number of problems correct,

1 minute timing goal

© Otter Creek Institute, 2003

May be copied within Pioneer Union Elementary School under a site license.
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—SUBTRACTION ANSWER KEYS —

Mastering Math Facts

Practice on facts through Set F

Set F [9-1, 9-8, 10-5]

SetE [8-1,8-7,8-4] Practice on facts through Set E

One Minute Timing on facts through Set F

One Minute Timing on facts through Set E

Number of problems correct

1 minute timing goal

Number of problems correct

1 minute timing goal

© Otter Creek Institute, 2003

May be copied within Pioneer Union Elementary School under a site license.



€00T “9musuy 991D 1910 O "9SUADI] 9JIS B JOpUN [00YOS AIBJUSWIA[ UOTU() JOUOLJ uryiim pardoo oq KB

1931103 swdiqoxd o xaquimN Teo3 unum ynumu 1 T wouodswoqordyorsqunN T [208 Suruy anurw |

r € @ 7 1 § I I £ £ 2 14 4 I T 4 l l l I
8- ¢ & ¢« L~ - & 8 T I- 8~ 0- [~ 6 [~ T- S 8 T &
6 9 q 4 8 9 9 6 q 4 6 v 8 0T 8 S 9 6 € 01
L s v z 8 I 9 9 vy 6 L S ¢ l 8 4 S Il v 6
- & ¥ ¢ T F T o> T T - T - T T E e T T
L 0oL 8 g 6 4 L [4 S ot L 0or 8 14 6 1% 9 L S 01
8 1 1T ¢ 9 s ¥ I 9 L 6 I s ¥ 9 6 ¥ 9 I L
- ¢ & ¢ I- & ¥ 9 9 I - 3 ¢ - T ¢ 5% 0 6 I=-
6 6 9 q L 0oL 8 L ¢l 8 o1 6 or ¢ L 01 8 9 01 8
e 6 ¢ 95 1T L 1 T 1 € ¢ 6 8 ¢ L L L T
& T T T % v - T T & R I O =
) c 0oL ¢ ¢ s L ¢ ¢ 01 9 € 01 6 V¥ ¢ L T v 01
H 32§ y8nony syoey uo Sunwiy, anurp U0 013§ Y3noay; s)dey uo Surmi] Pnuip U

9 I I € € T T 6 I ¢t Z L L € v T L 6 6 ¥
- - 6 I- T ¢ & 0 8 ¥ - I- 6 1- 1- T % 0 1= v
[4 4 or ¥ q 4 q 6 6 8 ¢ 4 01 ¢ S 14 S 6 0T 8
6 S T I S v 9 1 € I 6 L € 8 S ¥ L L L 1
- 1I- ¢ 8 & 0 9 6 T ¥ - 1I- €& 1- § 0~ 8 6 T L-
or 9 q 6 or ¥ ¢l 0L ¢S S 0T 8 9 6 or ¢ 6 01 ¢ 8
I I 9 3 I S 6 (4 8 9 3 l 9 14 I S 6 S 8 I
= & - T - & T & T & & F v - F T o T w
or 9 L q 8 Or 0oL ¢ 6 ¢l 01 6 L 8 8 01 or ¢ 6 9
€ 9 ¢ 8 6 I I € 8 L S S I 8 6 I I I 8 4
& 9- ¢ - - 9 T- ¢ 0 T - & €& 1I- 1= 6 8 9= 0- 1I-
9 ¢l g 6 0L %L € g 8 8 9 or v 6 0or oI 6 L 8 8
mawm ySnoayy spoey uo dPeIg [9-21 ‘26 ¢-5) HPS U 13§ y3noay) spoey uo doelg  [o-# AuE ‘601 *[-0[] DI2S

T4 — SAD YHMSNV NOILLOVILANS — SOV, YW SULISOI



€00T “9musuy 991D 1910 O "9SUADI] 9JIS B JOpUN [00YOS AIBJUSWIA[ UOTU() JOUOLJ uryiim pardoo oq KB

101100 swsfqoid jo requimy [e03 Jurury aymuma { T wewnodoswoaiqoidyoqunN T [eog Swwny aynurw |
I M. M (4 I t S I 9 (4 l 14 € c l G [A l 14 €
8~ ¢ ¢ T [~ T - 6 T- & &~ T T T - T v & T T
6 L g 4 8 9 9 0T 2 L 6 9 S v 8 9 9 or ¢ 14
LT v L 8 1 8 9 ¥ I L € v L 8 r 9 9 ¥ l
- ¥ ¥ L~ I- & 8 9 T 6 - & ¥ [~ T- & - o T &
V4 9 8 VL 6 i4 91 <1 9 0t L 9 8 I 6 14 L ¢l 9 0T
£ I I S 6 S < [4 14 L L I l € 6 S 4 4 c L
- 8 & - - & & T - % ¢ T T ¢ ¥ = & T
4 6 9 L 0L oL 9 L q 8 VL 6 9 S or or o9 L S 8
[4 8 6 I 4 1 L I I L4 c F 6 14 9 l L l c c
e 8 I- - - ¥ - T 9 T &~ - 1I- - 9 v - 1T 1= ¥
g 91 01 ¢ € q VL ¢ 4L 9 S € 01 9 [4 S vl ¢ € 9
{198 ySnory) spoey uo Sunury, ANUIA 3UQ 1398 y3noay sy uo Surwii], AnuUyy 2O
< £ I L I 8 t 6 S 14 9 € l L L r4 [4 6 vy v
S~ ¢ 9 I I- 8 & 0 T ¥ - - 9= T- - T v 0 T ¥
L s 4 8 4 91 9 6 4 8 [4 S L 8 174 S 4 9 6 9 8
9 S (4 I 8 14 (4 I 8 I L € c I 8 14 9 I € c
- ¢ & 8 1I- T & 6 8 ¢ L~ €& & 8 1I- T 9 6 T v
L L g 6 6 9 L oL 91T ¥ vl 9 S 6 6 9 (4 S V) B 9
I 1 8 S I S 6 v (4 9 I 4 9 14 4 G 6 L 8 9
6- S 8 T ¥ ¢ - T- & 9o 6— ¥y 1- - & & 1I- L~ T- 9
or 9 91 4 g 0oL Or ¢ L cl or 9 L 9 S 0O Ol ¥I 6 4!
[4 S ¢ L € S 8 ¢ 8 I vy € ¢ L 6 3 I ¢ 8 I
- T T - T T ¥ F O e G i A
4 L L VL ¥ 9 91 9 8 8 9 S S vl 0L 9 13 9 8 8
—. 195 ySnoxy; spoey uo adpdelg [8-91 ‘52 ‘¢-4] (128 M 13§ y3nouy) spoej uo dWEXd  [1-41 b9 ‘T-9] 1198

9¢ — SAHM ¥AMSNV NOLLDOVILINS — $)OU] IV SUMIISVI



€00T “9musuy 991D 1910 O "9SUADI] 9JIS B JOpUN [00YOS AIBJUSWIA[ UOTU() JOUOLJ uryiim pardoo oq KB

1931100 swajqoad Jo 1aqunN [eo8 Jurwy apnurw |

1231100 suwiajqo1d Jo raquny Te0d Sunuy synunu 1

l 9 l c v S yA I 8 v z 9 € z I € b I 9 9
- T T v [ - T 8 1= S T T T rFr T FEFE T
L 8 3 14 IT 9 6 6 6 8 / 8 c ¥ 9 9 9 6 / Q
L € 4 L c } 8 ¢l L 2 L 7 7 L g I 8 9 6 I
0= € 9= [~ [~ & 8 0~ ¥ 6 - v - - T F ¥ F & &
L 9 8 vl 6 14 91 ¢I 11 01 / 9 Q L 6 ¥ 9T ZI 81 OI
l c l c L ] c c 14 c S I I S Z S v 7 v z
- - & & v & - & 1T 9o I- 8 & T ¥ & ¥ & - 0o
(4 6 9 L It O0r 6 L S 8 9 6 9 / 9 0l 8 / o 8
| 8 6 L 6 L ¥ ¢ ¢ § T 8 6 I 6 I L I 1 9
[ S N A S & C & T T & v - T - T
14 91 01 6 81 ¢ IT € 8 L G 91 01 ¢ 8T ¢ FTI T V4 8
T39S Ydnoay $dey uo SulwiiL InuwIK WO 3 13§ YSnoay spey uo Junur AnuIN SuQ
¢ § ¢ 9 L V L Vv Vv ¢ T v T 9 8 8 T 6 S 6
S— - L~ T T S v 1- [~ T ¢~ - 9- T- 1T- % v 0 T 6
L L 6 8 6 9 IT s IT ¢ L 9 8 8 6 91 9 6 L 81
6 L [ L ¢ 9 ¥ 6 T ¢ 6 § T L I 9 T 6 8 <t
6~ T Y- L~ 9 T- [~ 1I- V¥V - 6- ¢ & L~ 8 T- & TIT- & 9o
81T 6 I v1 8 8 Ir or 9 6 8L 4 q YL 6 8 V4 0T 91 8
I 14 8 9 L L c c 6 9 T 1 8 9 £ S (4 14 6 9
6~ L~ 8 T T- Vv- 9= L= & O 6- S 8 ¢ T & 9 T & o
o1 11 91 8 6 It 8 6 81 CI1 0Tt 9 91 8 g 0L 8 9 8L C1
S L c 14 6 ¢ 8 L 8 A S 9 4 L 6 S 8 4 8 4
- T S [~ 6 L~ 8 ¥ 0 9 - ¢ & L~ 6 1T 8 ¥ 0 9o
L 6 L IT 81 6 91 II 8 8 L 8 L YL 8T 9 91 9 3 8
wH 13§ YSnoay) s)ej uo dUEIg  [p-11 ‘L-11 ‘-6 ‘T-6] 'TIS M 195 ySnoxy) syoey uo vnpdeIy [6-81 ‘9-8 ‘28] M 198

4LC = SAH YIHMSNV NOILLOVILANS — SIO0,] IV SUMISVI



£00T ‘AMUSU] }9910 11O O

o100 suraqoid jo JaqunN

1003 Sunun aynunm 1

8¢

8 9 1 (4 L S 8 I 8 [4
- - T- T [~ T- T % T ¥
VL 8 € 4 VL 9 0L 6 6 9

9 (4 0 9 9 ¢ (4 (4 B S
- ¢ 8 8 9 T1T- 8 0 T &
L G 8 vL ¢l ¥ oL ¢I 4 ot
1 6 0 (4 L (4 (4 I L4 8
- 00 9 & ¥ 8% - 9 TI- 9
[4 6 9 L IT OL 6 L q 48
1 8 8 L 6 0 L4 (4 (4 9
€ 8 T T 6 ¥ - T- 9 g
4 91 0L 6 8L ¥ 1L ¢ 8 48

N 39§ y3noayj spey uo Surwr ] amurp auQ

1 8 8 9 L 9 L 8 0 (4
- - - T T % ¥ 9 I- %
9 oL 6 8 6 L Il ¥v1 4L 1]
8 L I 9 (4 (4 L4 0 [4 (4
- T- 6 8 8% 9 [ T ¥ I
VL 6 oL #L O 8 IT ¢ 9 6

(4 L4 0 8 L L 9 (4 6 8
8 L~ 8 T T ¥V & I 6 9
oL 1L 8 0L 6 I % 6 8L VI
9 8 < 8 6 0 (4 L 8 9
- T & 9 6 - % ¥ 0 %
8 oL <4 YL 8L L4 Or 1Ir 8 48

Z 128 ySnoxyy spoey uo adpdRIg

[9-31 ‘81 8-01 ‘2-01] N 13S

"9SUOI[ 9)IS © JOPUN [00YIS AIRJUSWS[H UOTU() JdUOI] UIim pardod aq AeJN

1221109 swa[qold Jo raquny

[208 Surmn spnurw |

l ¢ Vv g l 9 8 v L O
- T - - 9 T T v T- 6
€ 1% IT 9 L 8 6 8 6 6
c L 2 v L € L l 0 cl
- [- - €& 00 &€ v & % o
8 L 6 14 L 9 IT 0 8 cl
I ¢ L G l ¢ v T ¢ 0
S S v < 1= - 1T- 9 [~ I-
9 L IT 01 ¢ 6 S 8 6 L
6 L 6 I 0 8 ¢ S v
- - 6 ¥ & & 9 T - 1-
0 6 81 ¢ 13 91 8 L IT €
JA 19§ YyBnouayj s)08) uo Supmwy], AnUipy UQ
[4 s ¢ 0 [/ I L v v 0
T -  TF E T T
L L 6 9 6 9 Ir s T s
6 L L L 0 9 v ¢ 0 ¢
6— T v [~ 1T- T L[~ 9 V¥ I-
81 6 T vl 1 8 IT 8 14 6
0 vy 8 9 1 [ 0 ¢ 6 o0
6~ L- 8 T T v & - & T
6 IT 91 8 6 I ¢ 6 8l ¢
0 L T v 6 ¢ 8 L 0 0
[~ T- S [~ 6 L~ 8 v 8§ 9o
L 6 L IT 81 6 91 1L 8 9

2 19§ y3noay) s)dE) uo dNEIJ [ Jjasi — pqunu Lue] |y 33§

= SAHN YIHMSNV NOILLOVILINS —

SIODJ IV SulidISvI



€00T “9musuy 991D 1910 O "9SUADI] 9JIS B JOpUN [00YOS AIBJUSWIA[ UOTU() JOUOLJ uryiim pardoo oq KB

1791300 swaqoId Jo raquumpy 1203 Surum synumu | T isemod suqord Jo raquany 1203 Surnury aymunu ¢
It L I < € S L 1 L € (4 L 1 [4 8 0 6 ! L €
- ¢T- T T ¥ 1T- 9- 8 T1T- ¢ 6= ¢ ¢ T 9- 9- 9- g TI- ¢
It 6 € 4 L 9 ¢l 6 8 9 Ir 6 € 14 YL 9 ¢l 6 8 9
1 (4 9 9 8 € 9 [4 £ S 9 [4 ! 9 9 € 9 (4 9 S
- ¢ 4L~ 9- 9 1T- & 6 ¥ & - ¢ L~ 6 9 T- 8% 6 T &
L G el <L ¥L ¥ YL 11 4L ot L 1 8 L <1 ¥ YL 11 8 ot
I L I (4 6 (4 (4 L4 0 6 I 6 (4 0 6 4 (4 I L4 6
- 9- &6 & T 8 [~ & & 9 - 0- & & ¢ 8 - 9 1I- o
[4 €l 9 L It 0L 6 L 1 14 4 6 L q IT 0L 6 L g ql
L4 8 S 8 6 L 9 (4 (4 9 I 8 6 8 6 L L4 (4 0 9
€& 8 & - 6 ¥ L~ T- 9 6- & 8 T T 6 v [ T % 6
L 91 01T Orf 81 1II ¢ ¢ 8 o] § i4 91 1T OL 81T 1II 1T ¢ 8 qal

d 39S y3noxy) spoey uo Surwrp AUy U O 19§ Y3noxy sey uo Sunwy ] AnUIA JUQ
€ 8 9 6 8 L 6 L4 4 (4 9 8 W 6 L 8 6 9 L (4
- T 4L~ 9- 9- 9- T- ¢ 6 8§ 8 T 6 9 T 9 T 6 ¥ %
L Oor ¢ ST % ¢ 11 4 IT OI YL OL TII 41 6 vL IT &SI 11T OL
L € 9 0 9 6 (4 £ 6 9 6 L 9 8 9 0 (4 8 6 (4
9- ¢ 6 ¢ 8 9 6 ¥ T L 9- ¢ 6- 9 8 & 6 T T I~
¢l 9 al ¢ VL St IT 4 IT ¢l el 6 L ¥L ¥I ¢ IT 0L 1II 6
8 9 9 € L 8 9 (4 14 (4 (4 14 1 8 6 L 6 (4 (4 9
- L~ 8 ¥ 9 9- 6~ L~ & 6- 8 L~ 8 T - ¥V 9 I~ 6 6
o €¢I ¥ L4 ¢l ¥L ST 6 L 1T Or 1IIL 6 Or 1t 1II <L 6 It 41l
I ¢ 9 9 6 L4 0 6 8 L I 6 N 0 (4 L4 9 [4 8 6
= v & F T & ¥ 9 0 o - T & % & I ¥ & 0 &
€ L al ¢ 11 L 8 al 8 ¢l € I ¢L 9 It 1L %L OL 8 qal

ﬁH 195 y3nomyy syoey uo dydeI] [9-€1“-€1 £ ‘€-2] A PS O 138 Y8noayy sjoej ue eI [9-61 ‘6-51 ‘6-11 ‘z-11] O39S

6< = SAD YIMSNV NOILLOVILANS — $100,] IV SULISOI



€00T “9musuy 991D 1910 O "9SUADI] 9JIS B JOpUN [00YOS AIBJUSWIA[ UOTU() JOUOLJ uryiim pardoo oq KB

1001100 swa[qoad jo Jaquumy 7 reo3 Sunuy synunu |
101103 swapqoid yo raquunpN 1208 Sunuy smuna 1 M M b M M ﬁ m w N. M V
- ¢ T ¢ 9 ¢ § § - T
L
L Lyt £ 5 L5 5 IL 6 € 9 L 8 9 S 8 9
6 6 4 4 q € 8 8 L~ T
IT 9T € 9 L 8 €I 6 €I L4 r vr 8 9 6 ¢ 9 ¢ ¢ §
= - = 9 - - & & ¥+ &
[4 £ 8 9 ST 1 6 0 £ 8
= = = 9 0- & = & 7 © L g Gl ¢dI ¢<C1 ¥ YT 8 4 0L
8 ¥ S T ST ¥ 91 § L €I r L ¢z ¢ 6 t© 8 ¥ 0 L
1 L z 8 6 z 8 9 I 6 1- 9- V- g- [ 8- Vom - g- L~
= o = & = & = = = I 4 ¢L 9 L IT OL ¢TI 8 S 74"
C ¢l 9 ¢l 1T OL <ST 8 q 91 H M M M N W N w M W.
v 8 € § L 6 S T S L € 8 & - 6- 6o Lo 17 em 8
&= FE - T FE & & I & 7 4 91 8 OL ¢ 11 €1 ¢ 8 <1
N. @H w OH OH WH m.UH m w ﬁH 0 195 ySnoxyy syoey uo Surur ], UL dUQ
¥ 39S ySnoryj spey uo Sunury ANUIK 3UO L S 9 9 8 £ 8 b 6 L
L 1 S L 9 € 6 L 8 L 0- €& 47 6- 9 & [~ & T~ 8
- & & 6 - © 7= 9§ © & L 8 ¢l 4l ¥#L 8 ar  Z IT ¢l
L 6 ¢l 91 ¢TI 8 9 ¢I ¢ ¢l L L 9 S 9 6 4 £ £ 8
S L 6 S 9 8 L € € 8 9- 8 6~ & 8 9 6 ¥ & I~
s F I & F & & ¥+ & I € 6L GI 8 PL SI II 4 8 &I
¢l &I 91 8 YL ¢l 91 4 8 ql 6 8 L £ L S 9 £ 14 [4
9 8 L € S S 6 8 ¥ L - L0 8 Vv 9 ¢ - & & 6
- - & - §&§ & I & & & Il S €I £ € 8 € 8 L I
¢ ¢ ¢l 4 ¢l 8 91 ¢1 4 91 I £ 8 9 € 14 L 6 < L
I L 6 8 € v L 8 S § - Vv 4L~ - & ¢ 8 9= ¢ o=
= o I & & ¢ & I & & € L SI € 8 L S SI 8 €I
o CL 91 ¢1 o / 91 Gl o €1 ’ d 128 ySnoayy spej uo wpde1g {461 86158 ‘c-8] D 1S

m 398 YS3noxy soey uo dMIRIY [2-91 ‘6-91 ‘6-€1 ‘8-€1] WIS

0c = SATN YIMSNV NOILOVILINS — S1OD,] IO SULIZISOIY



€007 “IMSU] 39310 1RO O

1931103 swajqoxd Jo JaqunN

[e08 Surwy aynuiw |

L S I € 9 ¢ ¢ 6 L I

V- 8 T ¢ 1= - & 8 9= &
IT €1 ¢ 9 L or L LT €1 9

I 6 8 ¢ GL L 8 0 L 9
L~ [ T- 9 00 & 6 S v 6
8 91 Ol 6 T 01 LT ¢ T sI
4 9 6 6 € 9 8 ¢ I L
- & 1I- & L[~ 9 S & ¥ 6
(4 6 or ¢ O1 ¢ €I 8 S 91
6 8 € ¢ 8 6 6 6 L §
- I- 6 8 6~ 6- 8 9 & 6
ST 6 8 or L1 81 LT SI O 1

119§ y3nouayy spoe) uo Juiwry AU UQ

L € 8 6 I S L I € 6
& €& 6- 8 [~ 6 6- 8 L[~ §-
01 9 LT LT 8 YL 91 6 o1 ¥1
€ S 6 L 8 6 S 6 9 ¢
9~ 6~ L- €& 6~ S— 8 8 & [-
6 I 91 Ol L1 +vI €1 L1 6 01
€ 6 &6 9 6 6 € 8 L 8

L[~ L[~ 8 ¢ 8 6 9= & & 6
o 91 ¢I 6 L1 ¥vI 6 151 B V) A |
8 ¢€ L 6 § L 8 € 9 6
S 9 6~ S S & 6 L~ & 8
er 6 91 ¢I Ol Ol LT Ol 6 Ll

Ie

rH:m y3noayy spoey uo UL  [8-L1 ‘6-L1 ‘L-01 ‘€01 LIS

"9SUOI[ 9)IS © JOPUN [00YIS AIRJUSWS[H UOTU() JdUOI] UIim pardod aq AeJN

1031100 swdjqord Jo aqunN — (208 urw ajnurw |

c 8 L vy 9 9 8 L 9 ¢
6- 9- T T 1T- T S 8 - ¢
| 8 SN 4 . 9 L 6 el ST €1 9

c € 8 ¢ GL 1 S v L 6
- I- L=~ 9= 0= & 6 1I- v &%=
8 14 1 6 ST v 174 B I i
l € 0 6 Vv I G 9 I 6
- 9= 8 S = 8 S & ¥ I[-
[4 6 8 L 11 6 01T 8 S 91
c 8 € i L 6 S ¢ 9 S
S~ I- & 6 6 6 8 I- & 6
L 6 8 0r 91 81 €I ¢ 6 14!

S 19§ y3nouy $)ey uo Buiuwry, ANU 3uUQ

L 9 & S € 6 L € 8 L

0- € 8 6 S S 6 9 T §
L 6 el vI 8 vI 91 6 el SI
€ 6 6 G ¢ 8 L I 9 8

9- S [- € 6 S 6 v ¢ L
6 vl 91 8 yli €1 91 ¢ 6 Sl
8 6 L 9 S 6 € 8 ¢ ¢

[~ - 8 £ 8 & 9= & ¢ 6
ST 91 ¢SI 6 el vI 6 ¢l 8 14!
I € 1L 6 € Vv G 6 9 ¢

= - & - ¢ T & L & %
13 6 91 ¥1 8 L vl 91 6 el

m 13§ y3noay) spoey wo NYdeId  [6-p1 ‘6-vI ‘9-6 ‘c-6] SIS

= SAHN YHMSNV NOLLOVILINS —

SOV YID SULIISVI



€00T “9musuy 991D 1910 O "9SUADI] 9JIS B JOpUN [00YOS AIBJUSWIA[ UOTU() JOUOLJ uryiim pardoo oq KB

1201100 swapqoad jo TaquunN T 1eo8 Sunuy synumna 1 T 1oem100 swaqoad jo saquamp] Teo8 Suram eynunu |
(4 L I L S € I 6 S € L 14 I 8 9 € 1 6 8 1
6= & <« ¥ & I~ 9 % I~ ¥V - 6 T & 1T- LI~ 9 § & &
IT ¢1 ¢ IT 8 oL <4 VA 4 R/ IT €¢I ¢ IT 4 0L 24 LT €T 9
L4 6 L € 6 6 ¢ S L4 8 1 (4 £ 0 €T L 8 |4 6 8
- 6~ 8 © 9 © 6 0 6 I L~ 6- 8 ¢ 0 ¢ 6 I- ¥ I
8 8L ST 9 G <1 <1 ¢ el ¢l 8 It 11 ¢ GL O 41T ¢ ¢l 4l
L 1 v 6 0 9 7 8 I L I L 14 6 (4 9 9 8 I L
& 8 ¢ ¥ ¥ 9 I~ ¢ ¥ 6 - T° &€ % ¢ 9 I~ & ¥ &
4 B L £ A 4 ¢t ¢ 1T ¢ 91 4 6 L £ B 74 ¢l ¢ I ¢ 91
8 6 € L 6 8 £ (4 1 € 6 8 € (4 (4 6 € (4 S 14
8 T & T ¢ T 8 T 6 6 - 1- & 8 ¢ 6 8 I- & &
91 1II 8 O ¢ Or 1II ¢ 0T ¢ Al 6 8 0L ¢ 8L 1II ¢ 0L €I
A 196 YSnonyg spey uo Suruny ], sy auQ 198 ySnoayy spoey uo Surwiry anur 3uQ

L L € 6 S € L4 6 ¢ 4! 8 8 6 I S L4 9 € 6
€ & L~ 8 L~ 6 6 T 8 0 €& 6- ¥ L~ 6 6 ¢ 8§ &
OL ¢I oOor 41 ¢ ¢ ¢ ¢ 11 71 IT AT ¢1 8 VL €¢I 6 L vl

) 6 ¢ 6 L4 L € 8 8 S 6 8 L L4 6 € 6 8 £
€& ¥ 6 & 6 & 8 6 ¢ I - 6- ¢ 6 S 8 8 ¢ [~

9 ¢l ¢ ¢ ¢ ¢ 11 4ZT 11 ¢TI el ZI OL ¢ %L IIL 4T 11 O

voo€ £ 6
= 0= ¢ 8 6~ O 8- ¥

S 6 8 8 L ¥ 6 € € 6 S
6-

9T €L II 41 € 6 ¥L 1L €I
€
L=

L~ €& 6 ¢ & 6 8 6 8 V-
¢l Tl 4l T T €L 4L T 11 €I
6 8 8 € L 6 € S 9 L 8 v
- - & L0 & & 6 [- & & 9- 8 6~ © & 6" e 8
€€ 6 II O OL ¢ T I 6 I 6 LI ZL OL II €L 0L 6 /I

> 195 YS3no1y; spoej uo dHORIL [s-z1 21’6 TL eTT] A28 Daom ySnony spey uo dRRIY [-€1 ‘6-€1 ‘8-11 ‘¢-11] NS

£ ¢ 8 L 8 14 9 6

Sl SRl e S
o
e
—
0
o

4 = SAH YHMSNYV NOILLOVYILANS — S1O0,] IV SUlISUI



€00T “9musuy 991D 1910 O "9SUADI] 9JIS B JOpUN [00YOS AIBJUSWIA[ UOTU() JOUOLJ uryiim pardoo oq KB

ow10d swapqoxd jo requmy Te0d Sunum synunu | T pauod sweiqod Jo raquumn 1203 Sunuy synunu 1

W M h 9 (4 6 1 v 9 8 L 8 I L < 9 I 6 v 8
- ¥ T ¥ & ¥ & & & T - T ¥ ¢ F ¥ ¥ & T
IT 2L ¢ or ¢ el 4 L IT 6 91 ¢1 ¢ IT 9 el 4 LL 6 6
H 6 S ¢ S L L4 S € S S 6 8 ¢ 6 8 € S ¢ L
¢~ 6~ S & 9- & 9 0~ 6~ I- 7 6 & & 9 ¥ 9 0 6 I-
6 8L 0L 9 IT ¢ 0oL ¢ 4 A 6 8L ¢I 9 aL 7L 6 g 4 . 4
N I M M 4 S S 6 0 9 L 0 S S (4 9 v 6 1 9
= ¥ T F ¢ - ¥ & & T - ¥ T ¥V T F F F T
0L 6 L 6 4 IT ¢ ¢ ¢ 8 ¢l 8 L 6 4 ¢l ¢ ¢ ¢ 8
8 (4 9 L4 L4 S | B G4 L L4 8 [4 14 < S S I L 14
& o ¢ & & & 0 T o & &= % T & F & O - o F
91 8 IT 0oL ¢TI %L 1L ¢ ¢l C1 91 8 6 Or ¢t %L 11 ¢ el Tl
X 39S YSnoxyj spey uo Sunury nurp 3O M 196 ySnonyy spoey uo Sunwr ], AUy uQ

L4 9 L4 L 8 < 9 4 S L4 I L 14 4 8 S ¢ L4 ¢ 14!
I- ¥+ & & ¥ % & 8 9= o - ¢ & 6 ¥ ¥ 6 8 8 0
g 0L 6 ¢l ¢ 6 It < 11 Ol 1} ¢l 6 €L ¢I 6 ¢l ¢ 11 91
€ S £ 9 9 L4 L L4 S 8 ¢ L4 ¢ S L 8 8 L4 6 S
€& 9- 6 ¥ & 9- ¢ & [- ¥ & 8 6 ¥ & ¥ ¢ & ¢ I-
9 IT ¢ 0L It O <L 6 4 A 9 ¢l CL 6 ¢l ¢ 11 6 [4rd
S 9 I 6 9 % S 4 14 S S < 8 6 6 L4 4 L4 € € S
L~ ¥ ¥ ¢ & 0 8 9 9 ¥ L~ ¥V ¥ ¢ & 6 8 6 8 ¥
¢l 0L ¢ ¢l I ¢ ¢ 0oL 11 6 ¢l ¢ €¢I CI 6 el ¢ ¢l 1T 6
8 S S L4 9 6 L4 € L4 9 8 S 8 € 6 6 L4 € 14 L
- ¥ 9- 9- ¥ ¢ 8 6 & & - ¥ ¢ L~ ¥ ¢ 8 L~ & &
¢l 6 It 0oL oOr ¢I <CI ¢CL 6 11 ¢l 6 It OL €¢I ¢I <L ¢I 6 48
xtwm y3noxy spey uo d1veIg [s-11 ‘9-11 ‘3-01 ‘9-01] X 19§ Zuwm yS2nony spej uo adnpexg [-c1 ‘82T ‘46 ‘5-6] M 128

€e = SADI YAMSNV NOLLOVILANS — 1OV, YI SULISOI



€00T “9musuy 991D 1910 O "9SUADI] 9JIS B JOpUN [00YOS AIBJUSWIA[ UOTU() JOUOLJ uryiim pardoo oq KB

1921100 swajqoid Jo 1aquin N 208 Surwn Mnuw | T p9mod suwqoid jo equmpy Te03 Surumy aynurua |

2 8 I 9 S v I 14 6 8 < 8 I 9 [4 6 I 14 6 8
&< v - v & 6 9 & T I 6- ¥ ¢ ¥ ¢« ¥ 9 & = I
14 [4 . 0or 8 €l L L It 6 It ¢ ¢ or ¢ ¢l £ L 1T 6
14 6 G € ] l 14 ] € ] L4 6 S € S L L4 S € S
- & T = & T v o & L - & & F > ¢ ¥ 0 & I
6 81 OI 9 IT ¢ or ¢ (4 6 8L OL 9 It ¢ O0or ¢ [4 A
14 I 1] G c 14 S 6 I 9 (4 ! S S 0 L4 S 6 I 9
A & & T F v K ¥ F T
8 6 L 6 14 It ¢r 21 S 8 oL 6 L 6 4 It ¢ ¢ ¢ 8
8 ¢ 0 9 6 S IiL ¢ L Vv 8 4 9 L 14 S I 7z 4L 14
= - T & ¥ & o0 - 9> T = * T F & & o0 T 7+ &
91 8 ¢ ST €1 vI 11 ¢ el 9 91 8 IT 0L ¢ %L 1II ¢ ¢l ¢l
Z13S y3noua s)oej uo JuTWLL Pnurpy duQ A 39S ySnony syoey uo Supuy |, spnugy auQ

14 L 14 S 8 I 9 14 c 14 14 9 H Y 8 I 9 14 S 14
= & & & %V vV & & & o - ¥ & & ¥ ¥ & 8 o 9-
S or 6 or ¢t ¢ It <2t 11 01 q oL 6 0L <1 ¢ IT 2L 1L Ot
€ G 6 9 vy 9 L 14 I 8 € S 6 9 L4 9 L 14 S 8
&< 9= 6 ¥ [~ 6& & & & ¥ & 9 6 ¥ L 6 & & I~ ¥
9 It 81 Or I1T ST ¢TI 6 1% Cl 9 IT 8 OL 1II ST ¢TI 6 [4 A
14 c € 6 9 €L L I G S 14 (4 € 6 9 €1 L 14 S |~
- 8 v & S 0 L~ 9 9 ¥ - 8 v ¢ & 0 [/~ 9 9 ¥
9 or L ¢ 11 €1 ¥1 L IT 6 9 oL £ ¢l 1L ¢ ¥L Or TIL 6
vy ¢ 8 v 9 I vy ¢ v 6 14 S 8 v 9 I 14 € b 9
- ¥ 8 9= ¥ £t 8 1I- & T - ¥ 8 9 ¥ ¢ 8 6 & &
8 6 91 01 Ol ¢+ [4 6 I1 8 6 91 OL O ¥ ¢l 21 6 jAs
N 19§ y3noay) s)dej uo YIRS [s1as snotasad j[e] Z 39§ >~vm ySnorys spey uo aonoerg [s1es snorasid e} X 19§

Ve =~ SAH YHMSNV NOILLOVILANS — SOV IV SuLIISVI



€007 “IMSU] 39310 1RO O

309.1100 swrajqoad jo requunN

S ¢ 8 9 6
€~ T= §— I- %=
8 14 e €L 6
. 8 8 L ¥
6— 6— ¢— 88— ¢E-—-
91 41 1L SL 4
vy § ¢ T 1L
6— S— 9= I- ¢t-—
€L 0L 6 6 ot
¢ 9 9 G 6
S~ - I- T- 8-
L 8 L L L1
vy L 8 ¢ 6
= 6= I— €= I-
I oL SI ¢ ]
S 6 ¢ 0 ¢
= ¥v—= 6= &= 66—
rA St S ¢ S 4
6 € € ¢ 9
- v— I— 8- &-
|2 SR oL oL II
6 9 6 T 6
0— €= 8= 9= ¢-
6 6 €L 8 4

9=
1] 8

TeoD
€ 6 9 /L
= &= 8= TI-
8 vLo¥L 8
L I ¥ 8
S— €= T—- 8-
[A S 4 9 91
L v € 8
9= 1= T— -
€L S s o1
vy 1L 8 4
y— &= 9= 09—
8 9 14 S
9 6 ¢ l
6— 9— €= F—
SL 1L 9 S
I 0 6 ¥
§— 1T- T— 8-
6 ! oLzl
L 8 8 L
= ¥= 1= ¥-
6 L 6 11
¥y 1 v ¢
9— = §— 8-
or ¢ 6 I

7 # Surwii] ajnury oM, uondenqng

g€

= SAH YHMSNV NOILLOVILANS —

"9SUOI[ 9)IS © JOPUN [00YIS AIRJUSWS[H UOTU() JdUOI] UIim pardod aq AeJN

T

N o
™ I|°°

I 0

3221100 mam?ﬂo.u& Jo IequnpN

9

=
1]

1L

/-
14"

0 N
1

)
° I'oo

| o

Nl
01

IO <] — o0l o DN O o=
! ] |

ol oo
=7

N~

7=
11

O Ng= OIDfx= IO efF O =
| | I !

™ \O
= Illﬂ

—~ =
1

8
e
cl

[e0D

o —i e
1

I # Surui] anuIy OM ], UondRIgNG

SIOD.] YIDJ SULIISDIA



€007 s 931D 9O O

3001100 sw[qoid Jo IquInN

s § § €
€= ¥— 6— ¢S—
8 6 vl 8
s € 9 1
= 6— 9= 8=
I S A4 A ¢
6 9 L /L
- S= I— T-
I I v 6

7

i

T
=Y

[4
I— ¥— 6-—
9 st

6
ml
4

= &=
S 0t

[co]

7=
1] 8

[e0D

(T}
|

[
£—
S

J # 3urwii] snurjy oM, uondenqng

— SAI YHMSNYV NOILLOVILANS —

"9SUQOI| 9)IS B JOPUN [00YOS ATEJUSWS[H UOIuN) Jeouold urpim pardoo aq Aey

N

— N
=AY

3001100 sw[qoid Jo IquInN

g —
11

9—
0t

6 9
= 8-
AT 4
g €
9— ¢€—
I 9
0O 6
= I-
I 01
8 8
= I-
a6
T v
€= -
i 9
v €
- -
S S
T 8
= 9=
9 48
T v
= G-
€ 6

0 O]
1

c—
cl

Te0D

9—
1] 8

€ # 3urwi] S3NUIN OM ], uondeRqNg

s1oe- yre |\ buleise N



€007 s 931D 9O O

3001100 sw[qoid Jo IquInN

v L v S
6= 9= 1= &=
¢l ¢l q 1]8
2 v T 9
= 7= = =
L 8 9 8

v 9 G T
I= &= 9= &=
1T al 1L 0T

6 v T 9
0— 9= T— €=
6 or ¢ 6

|l\
N~
|\—|
(e}

c— 6—
I o ¥ L1

11

N~

3=
1] 8

9 g
§— ¥-—
VL6

6 €
I— 6—
oL e
€ L
= €—
S ot
8 6
9— 8-
VL LD
€ 6
€= I-
9 91
8 9
I— ¢—
6 T
v 6
= €—
6 43
v v
- €-
9 L

()8

[e0D

91

9 # 3urwil] |INUIN OM ], UoT}dORIqNG

LE

— SAI YHMSNYV NOILLOVILANS —

"9SUQOI| 9)IS B JOPUN [00YOS ATEJUSWS[H UOIuN) Jeouold urpim pardoo aq Aey

3001100 sw[qoid Jo IquInN

9 g
L= €=
€L 8

¢ 6
§— T—
or 11
¢ v
€= I-
S I
0O 9
= I-
S 4
L L
§— 6—
st 91
S ¢
= <=
L L

¢ 6
9— 0-—
8 6

¢ Vv
L= 6—
6 €L

c—
()8

8

R R

o o
o I|©

o 0]
i

10| N~
i

43

| <

wl

[ce]

oo
=AY

L
9=
€l

o~ <t
1

Te0D

10 N
|

G # 3urwii] 9ynuUIN OM], uondenRqNg

s1oe- yre |\ buleise N



€00 ‘@rmnsu] J231D 1NO O "9SUQOI| 9)IS B JOPUN [00YOS ATEJUSWS[H UOIuN) Jeouold urpim pardoo aq Aey

3091100 sw[qoid Jo TaquInN T Teoo T 3091100 swaqoid Jo raqunN T Teoo

9 € 6 9 9 L [4 8 9 9 8 T [4 14 6 € [4 9 9 T
€— ¢— ¢— ¥— 6— I— T— ¢S— [— 8- L— Yv— €= L— L— €= ¥— 6— 9— 6—
8 8 4! 6 4! 8 ¥ €l 19 4! a1 g q 11 91 9 9 a1 11 0t
9 1 0 € 9 14 6 [4 0 6 [4 v 0 9 € 6 9 1 0 6
L— 8= I— 6— 9— 88— ¥— 6— S— 1I-—- 6— 8— S— [L— 6— I— 9— 8— I— ¥—
43 6 8 43 43 43 €l 11 q 0t 11 43 q cl cl 0t 43 6 8 €l
14 L 14 L 1 8 S € [ € 8 8 L L 14 14 9 L 1 8
6— 9— 1I—- ¢—= [— T— S— 9— [— T- €~ 8- 8- 6— €= T— ¥— §— €= 6—
198 198 S ()8 8 ()8 ()8 6 6 S 11 91 1] 91 L 9 ()8 cl ¥ L1
6 L. 8 9 L L € € ¢ 8 € L ¢ 6 9 8 L L 8 €
- - ¥— S— L— VY= ¥— L— 88— 1I- L— ¥v— §— T— ¢— I—- L— T— ¥— V-
1T 6 43 1T 4 1T L ()8 ()8 6 0t 1T ()8 1T LT 6 4 6 43 L

6 14 1 6 6 € 9 9 [4 14 9 T 9 [4 6 8 6 14 T 9
0— 9—- ¢— ¢— 9— 8- ¢€— 88— 9— G- I- 9—- ¢— §— 8= 9- 6— ¥— §— T-
6 (1)} € 4" 1] 8 11 6 191 8 6 L L L L L1 4" 81 8 9 8
L L 1 v 9 8 8 8 L 14 9 € [4 6 6 14 6 14 1 9
6— &— ¢— €= ¥— 88— 6— ¢€— 88— T— §— 8— 9— 0— €= §S— 9— 9—- T— ¢-—
91 43 ¥ L 0t 91 L1 11 qat 9 €l 11 8 6 4" 6 1] 8 (1) € 6
[4 14 1 6 6 1 9 9 S 8 € 8 [4 14 L € 1 L v 9
¢— ¥— §— 88— 6— 9- T— I- T— 9- 9—- - L— 6— €= T— [L— 9— 1I- ¢&-
L 8 9 L1 8L L 8 L L 4’ 6 ()8 6 198 ()8 S 8 198 S ()8
vy 9 § 6 ¢ 1 1T 8 ¢ ¢ g8 L, 9 §¢ 9 9 § € 6 ¢
I= 6= 9= - ¥= ¥= 6= I- §- &- = 1= = &= ¥= 8= 6= §- T- T-
1T <1 1T 91 9 S ()8 <1 S 9 19 8 19 8 6 4 4 8 4 4

S # wﬁﬁbwrﬁ IINUIJN OM ], uorjoengng L# wgﬂawrﬁ IINUIJN OM J, uorjoenqng

8¢ — SAI YHMSNYV NOILLOVILANS — soed yre\ buleise N



€00 ‘@rmnsu] J231D 1NO O "9SUQOI| 9)IS B JOPUN [00YOS ATEJUSWS[H UOIuN) Jeouold urpim pardoo aq Aey

1091100 suwd[qo1d Jo TaqumN T [eoo T 1091100 swaqoad Jo zaquump T oo

s ¢ L ¢ 8 9 § € 6 9 € 8 ¢ 1 L v s ¥ L €
v— 6— 1I—- T— G- [L— €— G- G— 8- 9— T— L— L= 9— 1I- &= 6— ¢£— T—
6 4" 8 ¥ €l €l 8 8 4" 4" 6 0t 6 8 €l ) 0t €l 0t )
€ 9 v 6 ¢ 0 § T 0 6 8 L 9 ¢ € 6 ¢ § S 9
6— 9— 88— ¥— 6— &— [L— 88— 1I— 1I- ¢— 1I—- L— 6— &— &— T— €— ¥v— 8-
4" 4" 4" 198 11 g 4" 6 1 (1) 198 8 198 4" 8 4" 4 8 6 4"
L 1 38 S € [ 14 L v € 38 38 L 9 L 1 38 L v v
€= [— T— &= 9— [— 6— 9— 1I-— - €— 8— 8- ¥— G— €= 6— 6— €— -
(1) 8 (1) (1) 6 6 191 191 S S 1T 91 <1 (1) 4" 4 L1 91 L 9
vy 9 8 8 8 L L L T ¥ E L ¢ L L 8 € 6 9 8
€= ¥— 8- 6— ¢— 88— 6— ¢S— ¢€— - L= ¥v— 8- [— T— ¥— ¥- T— &S— 11—
L 0t 91 L1 48 1] 8 91 4" 4 9 ()8 48 0t 4" 6 4" L 48 48 6

6 6 1T 9 9 ¢ ¢ v 1T 8 9 T § 6 ¥ T 9 ¢ 6 8
8— 6— 9—- T— 1I—- ¢— &— ¥— &S— 9-— - 9- ¢— 6— ¥— &S§— T— ¢&— 88— 9-—
L1 8T L 8 L L L 8 9 4" L L L 8T 8 9 8 L L1 4"
6 ¢ 1 I 8 ¢ ¥ 9 § ¢ s € ¢ 6 ¥ T 9 6 6 ¥
L— ¥— ¥— 6— L— €= [L— 6— 9— ¢-— §8— 88— 9— 9—- 9—- T—- €= 0— ¢— G-
91 9 g 0t 1] 8 g 11 1] 8 11 9 198 11 8 1] 8 0t € 6 6 4" 6
9 L L € € ¢ 6 L 8 8 g8 T ¢ ¢ 9 ¢ 1T v 6 €
¢— L[— ¥— V- L[— 88— T— T— ¥v— 1- L= ¥v— ¢— ¥— 6— 9— 6— L— [— £t-—
11 4" 11 L (1) (1) 1T 6 4" 6 <1 S S 9 <1 I ()8 1T 91 9
6 6 € 9 ¢ ¢ 6 v T ¥ ¢ ¥ 0 9 T 0 6 S € 6
€= 9= §= §= §= 9= 0= 9= T= T- 6— §= T= 9= §= I= = I= - I-
4" 1] 8 48 6 €l 8 6 0t € 6 48 4" S 4" 6 L €l 4" 4" ()8

0L # wﬁﬁbwrﬁ IINUIJN OM ], uorjoengng 6 # wgﬂawrﬁ IINUIJN OM J, uorjoenqng

6¢ — SAI YHMSNYV NOILLOVILANS — soed yre\ buleise N



€00T “9musuy 991D 1910 O "9SUADI] 9JIS B JOpUN [00YOS AIBJUSWIA[ UOTU() JOUOLJ uryiim pardoo oq KB

1931100 swsqoid jo Joqunn — _[eoo — 1001100 swd[qoud Jo 1BqunN T Teon
96 G€ 6V ¢ 0€ ¢L V¢ 8y 0T 9§ 9L G¢C 9¢€ 9¢ €9 LZ ¥9 TL GV 6
gx Lx Ix IX 9% b o9x §gx & B pxX X &  ox X X X & & &
L S L 9 S 8 4 9 14 L ¥ S 6 9 6 € 6 8 S £
PG 0€ ¢¢ 8C 8V €9 v G€ 99 0OF G¢ ¢L S¥ 9¢ 6 €9 9¢ ¥S 9l L2
9x 5% 8 W 9&¥ BX 9x IX IX g X X X WX & & W W
6 9 14 L 8 L VA S 8 S S 6 6 9 £ 6 v 9 I 6

j08 ‘Jas ‘Apeay ‘ueo nof se ApPInb se i ued
nod semo[aq swapqod a3 Jo AuBW SE ISMSUE 03 SPU0DAS ST aAey [[m nox “Surwn
Ppuodas ST e 10} [203 1n04 193ud uIdaq NoA a10jog -uidaq o3 [euSis AUI 10§ JTIEM

j03 “1os ‘Apeay -ued nof se APPIND se aLIp ued
N04 se mo[aq swisfqoid ayy Jo AueuI SB J9MSUE 0] SPU0IIS ST 9ARY [{IM NOX “Surmy

Ppuooas St e 10] [e0Z 10K 193ud uIdaq nok aiojog ursaq 03 [eudts Aut 10} M
L-dss ssed 03359 cuonesrdnnpy ur uiSaq I pnoys aIaym Y - .mv s1og ssud 01353, cuonEdANN Ul wHoq 1 PNOYS J1AYM

1031100 swR(qold Jo pquinN ——( 15}
1991109 swdlqoad Jo Jequiny mem— 1145

S 9L L vL OL ¥ € 6 9 0
¢l €9 vZ v9 9¢€ LZ 18 8L 6V Si ¥ & W W ™ ® T § ¥ X
X IX t § OX IX BX T IX X 1 z 1 L sz € £ 9 v
£ 6 8 8 9 & 6 9 L S g8 0L 2L 6 9L 9 91 ¥L 0 8l
vZ 6 ¢L ¢ v9 2L ¥S 18 8L €9 " W O® § ® W ® X W W
gx X gx EX g EX BX BX OX X v 4 14 1 8 £ 8 4 0 6

€ L 6 L 8 14 9 6 € L
j03 ‘)05 ‘Apeoy ‘ueo nof se AppPb
SEB 9)LIM “UBD NOA §B MO[aq Swa[qoid a1} JO AURW SB JaMSUE 0) SPUOIIS ST aAeY
W nox “Bupwtp) puodas S g 10§ [203 1004 1839 ‘u1daq nok s1oyeq uidaq o3 [eusdts
Aur 10} JepA "s3oR) InoA Sunnoeld u1daq pinoys NoA a1aym 39S 0] 198 Yoed A1,
HM - < sjog ssed 01159, ¢uonesrdnny ut urdaq I PINOYS 3I9YA

‘Apeay ‘ued nok se Apoinb se SE.S “en

no4 se mo[aq swajqoad a1} JO AUBW SE JoMSUE 0] SPU0as ST 3ARY [[m nox -Surwuny
Ppuodas St v 10§ jeoF 1N0A 193U uidaq nok arojeg "uidaq 01 [eudis AUl I0] M

OI WH s)08 ssed 01159, cuonedrdnny ur wiSaq I piNoys 2IYA

0oy — SAH HAMSNV NOILVOI'TdIL TN — S1OD] YD SULISOIY



41

—MULTIPLICATION ANSWER KEYS —

Mastering Math Facts

Set B [0 xany # any # x o)Practice on facts through Set B

Set A [1 x any number, any number x 1]Practice on facts in Set A

— i

\O\—(I\o

o))

Al

™

Al

Ll

SR

One Minute Timing on facts through Set B

One Minute Timing on facts in Set A

—

—

—

o)

Number of problems correct

1 minute timing goal

Number of problems correct

1 minute timing goal

© Otter Creek Institute, 2003

May be copied within Pioneer Union Elementary School under a site license.
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—MULTIPLICATION ANSWER KEYS —

Mastering Math Facts

Set D [2x4, 4x2, 2x5, 5x2]Practice on facts through Set D

Set C [2x3,3x2, 2x2]Practice on facts through Set C

2
x5
10

6
x1
6

2 2 5
x5 x3 x2
10 6 10

5
x0
0

4
x2
8

2
x5
10

4
x2
8

2
x0
0

10

2 5
x3  x2
6 10

2
x5
10

One Minute Timing on facts through Set D

facts through Set C

iming on

One Minute T

2 5
x3 X2
6 10

2
x5
10

10

3
x2
6

2
x3

5
x2
10

1
x8
8

2
x4
8

x

10

Number of problems correct

1 minute timing goal

Number of problems correct

1 minute timing goal

© Otter Creek Institute, 2003

May be copied within Pioneer Union Elementary School under a site license.
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—MULTIPLICATION ANSWER KEYS —

Mastering Math Facts

Two Minute Multiplication Timing #2

Two Minute Multiplication Timing #1
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Mastering Math Facts

Two Minute Multiplication Timing #4

Two Minute Multiplication Timing #3
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Mastering Math Facts

Two Minute Multiplication Timing #6

Two Minute Multiplication Timing #5
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Mastering Math Facts

Two Minute Multiplication Timing #8

Two Minute Multiplication Timing #7
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Mastering Math Facts

Two Minute Multiplication Timing #10

Two Minute Multiplication Timing #9
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